a2)i#i* taa mm ic a -5 in r i> is $ ntz m fttum 



(43) glBg^PB 
2004 *£10 M 21 B (21.10.2004) 




PCT 



do) mm'. 
WO 2004/089954 



Al 



(si) mmttis-ftm 7 : 

A61K 31/407, A61P 31/04 

(2D mmmmm^i 

(22) DBgUUSIB: 

(25) @®ttlH(DWff: 

(26) DBg^|pj<Z)Bl§: 



C07D 477/14, 

PCT/JP2004/004978 
2004 ^4fl6B (06.04.2004) 
B*g§ 
B*I§ 



(30) gjfciff^-*: 
*$EI2003- 104539 
♦$812003-125016 
t#El2003-125738 



2003 $4fl8 0 (08.04.2003) JP 
2003 ^4 E 30 B (30.04.2003) JP 
2003 ^4 R 30 B (30.04.2003) JP 



(71) tt!SiA(*ll$K{<±T<0^11ICOL^T;: ttAS!^ 

(SUMITOMO PHARMACEUTICALS CO., 

• LTD.) [jp/jp]; =P54i85io *BEJ&*BEm+ffeBiH&fflj 

2TB 2-8 Osaka (JP). 

(72) fc«tUT 

(75) SSM^ttBiiA/^aiCO^-rOD^): «>JII JU(SUNA- 
GAWA, Makoto) [JP/JP]; T5540O22 AEift AB5miib?E 



E# B U1*3T g 1-98 tt^®SI*5C#ttF«9 Osaka (JP). 
ft** g (SASAKI, Akira) [JP/JP]; =f5540022 *BKtfr 
A-BSrfTittTEE* B ffl *3T 1 1-98 
ft Osaka (JP). (HORI, Seyi) [JP/JP]; t 5540022 

*BEJft*B5mitt7£E#B U+3T1 1-98 tt&£|g;f* 
ifcwttft Osaka (JP). 

(74) ftSA: E+SP % (ISOBE, Yutaka); T5540022 *8K 

^*Emith76E#Ba*3Tll-98tt^S|^3t# 
*t fcJMBt&gPrt Osaka (JP). 

(si) f§£H(8ij*0)&^Ky % ±T©ssg<&Srt«a;t>< 

bI«I): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BO, BR 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) *t^@/s*(o^L^y % ±T<Dmm<Di&m&mtf 

nTfii): ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 



^= (54) Title: NOVEL CARBAPENEM COMPOUNDS 
S (54) 3SE<D:gffc: JU/^^AitS® 




[1] 



TT 
IT) 

Os 
OS 
00 
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[G2] 




[G3] 



<S AbS i"; aCt i C ^ a P ene u m impounds represented by the general formula [1] or pharmaceutically acceptable salts thereof: [1] 

O wherein R is Q. 3 alkyl or hydroxylated Q. 3 alkyl; R is hydrogen or a group which is hydrolyzed in vivo into a carboxyl group; and 
G is a group represented by one of the general formulae [Gl], [G2] and [G3]. 
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SZ, TZ, UG, ZM, ZW), i-^ (AM, AZ, BY, KG, 2*^3- K& ft!i<Dll&igl=-DlxT I*. fcmmftZtl* 

KZ,MD,RU,TJ,TM), 3-D y,\ (AT, BE, BG, CH, CY, &PCT#Hy K©^fiilC*iK$^TL>^ 1"=,- KtKSi 

CZ,DE,DK,EE,ES,FT,FR,GB,GR,HU,IE,IT,LU,MC, -f * >X / - h j £#fi 0 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 
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mmm 

a [3. 2. o] h-2-x>© 3 mz, m&y^-jvim&mmisit* ;w\^ 
n (prsp) ^/3~^^^^-x*jS^ttr>i;5/u>»tt-r>7;px>im(B 

TV>3 W092/03437). Z. <Dfc&®l ttft * - XWiW b felMff 

f^013-^^M^AftWa6nT^5 W092/03437, #M¥ 

2-49783, «rH3p8-53453, 1098/34936, W099/5712K#HJp4-279588v #^¥2-223587, 
*5ekt£Ant microbial Agents and Chemotherapy, Mar. 1999, p460-464) o dtl^teH 

^fti^i^fc^C^D H77^l/WS„ £t)tafr4«¥2-49783&:&ttoR 
H^8-53453fc|B«*nfc^«k:^ViTtt*^iaft««fffcnTViS^ 5fc£ttfc£ 
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2 

*ffl#fRJS5258509, WO02/053566, Tetrahedron, 1983^. H39#. p2531-2549. Journal 
of Medicinal Chemistry. 1987^, H30#, p871-880\ ^>N#fFEP53800K mHWf? 
EP538016) o m*J&. ^H#fFUS4543257^««^T^^7-^V-l-T+fHx^n 
[3.2.0]^\^h-2-X>©3^fC:, A^-^ h + y 7x-J»lifiiLfc^ 
^Afl^t/£teDa6#$l&^#;^ ^Journal of Medicinal Chemistry, 1987^ 
mZO^ p871-880(Cf»^T^§7-^y-l-T+Pt^>^ d [3. 2. 0] ^ N-2-XXD 3 

nxv^o mmmt^mz^x^ m\zh^<D^m^$>^%<D<D, ^-rtihm. 
MmtisTtDmm-mmmm-znT^ziztE&v, mumtvxcDmmm^n 

T^&V*. ttfifcfctK ^T^-57-^V-l-7*1ffc:->i7D[3..2.0]^\yb-2-X> 

<M%-\*. WO02/053566), #^T&-S>7-^y-l--yif t^>^ n [3. 2. 0] 
h - 2-X >© 3 £ L Tgi* ;i/ A^E< ;i/S73: ^— !J— ^ U TSSS^ L 7c 

^>if>^,H^-r§*;ixA^Ail^ <fc|*.to£ W003/040146) 

T$»§7-^y-i-rif t* d [3. 2. o] ^\y° h-2-x>© 3 mmt: isxmnznrc 
evv>mtea*m'rz>2jjwi'**&mmfc (@m*. W003/089431) ^m^nm 

0j texsira <d ^ ? a £ w 9 a rmsr w tcis^^inHaeoJwn^ 

6.nttflU:©*#fenjBt&oTVi«^^U>Wtt0^Ji«lr (PRSP) 4>j3-^ 
?;i'X>tfi^c:#LTtett&^^ 

-1-Tif If 5"* D [3. 2. 0] -\y° h-2-X>© 3 ftKlBtSWlft^a: X^^A^nfe^ 
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& a^zs u >iis^e ( p b p) ^tmz. t # - ? z $hM\z.mfo < 

(1) [1] 



G 

C0 2 R HI 
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G«-^^G1 : 
H 

OMe 
H [G1] 

Y 1 




[G2] 



20 (5fc^ — C 4 7)V^r)V, C 2 — C 4 - (CH 2 ) aa -0- 

CH 3 (5£*p, matel~3£^-rh -O- (CH 2 ) ma -0- (CH 2 ) „ D — CH 
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3 (SS^K mmmmtmCM^m:^. mbfi0~3^t), hU7Mn/h^ 
An^r>^ ^X/t>L<te-S0 2 NR 2 R=* (5 $*, R2 ^ iD ? R 3 ^ 



10 Ait- (CH 2 ) r - r«l~3^T), - (CH 2 ) s -O- 

(CH 2 ) t - (^4> % s43J;lKt^n^n^iLbT0-3$^T), -O- (C 
H 2 ) r -O- (CH 2 ) s - (5£pK r43j;nCsf»fBa:|WlD^^-r), - (C 
H 2 ) s -NR'- (CH 2 ) t - (5^ s&£ZSttemZtmVM'&%mL, R a 

15 t). zmr. 

R°«7K^M-?^fefM [2] : 



20 Ov)SM$tlT^Tfe £ fcUTU-;K WfiM^nTViTfe^^A^DT U -;k (vi) 
25 TfB5£ [3] : 





3a [2 ] 
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C— (0) m R 3b [3] 

(5**, mttO*fcttl*«U R 3b «7jcmM^ fi^TUTU^C, -C 

y,,lc > ~ c 4 t;i^;k c x — c 4 /\ny>^ yjyfcu 

&-NR 4 R 5 R 4 £R S tt*n*nafcfcUT(i)7K3lWC^ (ii)X$/» 

«fcv^c 3 — c 7 ^^nmjk(v)^i/$;K(vi)c 2 -c 7 7J^M;^n;k 

(vii)«ftsnTWb«fc^TU-;K (viiO«ft*nTWb«tv^xnru-;k 

R 4 £R 5 fctgmHH* t t^oT tf D U H^U^>£fcteXi£A>£ 
(2) 6«tGlT?**-«!^ [1-a] : 



(3) Gl#t4-;* h+'>7i-;ra§- ^ [1 -b] : 




H 



C0 2 R 
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[1-b] 



CQ 2 R 



(4) Ga*G2T&£— [1-c] : 




C0 2 R 



[1-c] 



[5**, R\ R*«fc«Y 1 «±BBlK:*ft**i*a:RI*T*«.] TlS$n^±IBl 

(5) G**G3T&£— [1-d] : 
H H 




C0 2 R r [1-d] 

ItZ+s R\ R, A. R°*5J;OT 2 «JhfBl{c^^-5^i^T^^„] 

(6) ^rtT?iW7K^$nT*;i/#^r>'JI/**S^"rSS^ [4] : 



CH 2 OC— (0) n — R 7 
R 6 O 



[4] 
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(8) R 1 ^1 -t Hn^->x^;i/Tfe§±fBl~7V^n^fB«©^;wt^A 

(9) R^tf;tn-r;i/^v^^;K TW;j/^->^^;k r-fe^rf ^>-i- 

do) R^tfntK ;i^^>*5P;p-e&«5±fB i ~ 5 fs*&0#;w^^A<fb^#/ 

(11) R^^u^&^fct (5-^5=-;i/-2-^4-y- 1, 

(12) RdtTK^TT&SigB 1 ~ 5 IBm©*;Wt^^A'fb'&%^fe^©E^ 

(1 3) Y l #C a -C 4 - (CH 2 ) „,-0-CH 3 ma 

feb<«-0- (CH 2 ) aa -0- (CH 2 ) rab -CH 3 (5**, 

(14) Y^ Cl — C 4 T)V*c)V, h>j7WD^K<>, AD^>mu< 
«->T7 T££±f3 4 BB*©*;W^^ Aft^ft*fctt*©Bifl i bTfF^£tl<5 

(1 5) Y^-SO, NR 2 R 3 fctt, R^ fc^tfRS ttWIBtWU«**« 

f) ^^S±S34l3«©^;i/A*^Afb^^fett^©^,aibT^$tl§mo 
(1 6) Y^txh^y, -CH 2 -O-CH3 . - (CH 2 ) 2 -O-CH3 *S 
Vitt-O- (CH 2 ) 2 -O-CH3 T**±C4aB«©*;w^^Aft:^**fctt 

(17) ^>if >i±TY *tfil-** V-1-T1f If 5/* D [3. 2. 0] h-2-X>(D 
^M^L,^^&feb<^A 0 ^&T«m$tlfc, ±134, 13, 14, 15, 1 
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(18) «>V>m±T'Y 1 iM-tt\;-i-7*fl£is9 n [3. 2. 0] ^ h-2-x>© 
^fiti;^b/^fitti$nfc, ±|B4> 13, 14, 15, 1 6B«0*M 

(1 9) R 0 ^ [2] : 




[2] 

(2 0) R 0 ^5£ [3] : 

o 

C— (0) m R 3b [ 3 ] 

(2 i) y 2 ^c x — c 4 T;^;uT^§±iB5ffimo^;wt^Afb^*fett 
(2 2) y 2 ^c x — c 4 r;i/ri^^T»s±ia5 jB*cD*;w\*^^b^<fe*fc 
(2 3) Y z m\a^>m^hv<^>yy-v$>^±m5mm<D^jw^^A^ 

(2 4) Y 2 ^- N R 4 R 5 (R 4 &&Z*R* tttMBfcHCttBfe***-) ^fc^-h 

(25) _tiB i ~±ie 2 4 ^?nfrmmo%)vs^*&4k&®i£fr\tt<Dmm&t 

(2 6) ±131 ~±f3 2 4 ^^n^lHmcD^^A^A^-a-^^^tt^-^g^^- 
(27) ±fB 1 ~±|H 2 4 ^Ttl^lB«(D^;i//^^A'fb^*fe«^-ODE^D n p<h 
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(28) ±82 1 ~±|B 2 4 to-rt&tm<D%M«*J*fctt&1t\fc*<DmM&£. 

R'^&tts r Cl -c 3 7;u*;ki ttxn x^;k n-yp 

-*5P;kr^;k i-kH p+y^D ii>i*<z>£K*& l ~ 3 ©fe©#*wrsn*. 
motlTfiiTfc Kn+yx^k 2 - k Ka+^xgp^»«^tt 1-tHo 

y 1 icws rc x -c 4 ttm 0!l*.fcfx^;k x^;k n-y°p 

tf;k -f y^Dtf;k n-y^;K ^fV^;k tert-y^W^wrsns. 

Y»te*tt* rc 2 -c 4 T)Va^s £VT\$. n-^n#^ 
5a -TV/D^y, n-^h^^x ^fV7'^y, sec-y'h^ tert-^h^ 

Y^-S0 2 NR 2 R3 (g$+, R* ^ tfR 3 tt*n**iafiUT***^ 



WO 2004/089954 



PCT/JP2004/004978 



1 0 

< V^Ptf;K n-^k tert-^;^W6»n^ 0 fi*fcfc©fc 

iisiAii^jK x^;k n-^nwk ^yyoww^s. 4*fc*M 

*Vu;k **U-y*u;k -fvt*WJM ^rv*u;k -fvwj;k hjt 

>/u;k -r > Ku;k ^>^7yu;k *^/y;k -fv^/u^f 

mmm^. wtMm^fr si^ns i ~3 m©^d^^$i- 5 no^©^^ 

%^<«^^^#^^^sn^ 0 M^fe©ibT«bf u >>;k tru^;k 
tru^;K fx-jk 7«j;k tfnu;k -f^Vu;k **uvy;k -fy** 

u ;k -r v y ;k& * v* u ;k&«# # s n-§> . 

iUTttHAtf, KU$VM3Mk t?U5y;Mm fcfy^;io^;k 
*5\>k 7U;M5F;k t?nu;M^;k <^/y;io^;k * 

+^yu;M^;k -f v^-y-yu;M^;k ?7yj;M^;k -fv^ryyjM 
^;k h'J7yj;M?;k <>h*u;M^;k ^>y?rvu;^^;k 
;M^;k -rv^/u;M^;k tfys^kwk kus^i^, tru^sw 
x^;k tf^^x^k tru^^DK^oMfM^ a**?, 

atfns 1 - 3 *©^7 t n*^t^tr 5 ttvi L 1 0 < \m*&m&* 

&&©£LTttfcfy^M^;k tfU^^;M^;k tfuy^;M^;k ?x-;m 
^ ^u;M^;k tfpu;M^;k -<^^/u;M^;k 
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1 1 

^Th7kKDlfiJ^X K^5S?>, *7VV>. ^T>/U^X %^*U >, 

t*-t Kn^rif tf >#© i s&tt2«©ss*is^ o mr^timvmnmT&zzso 

x c, — c 6 r;^;^^-, c 2 — c 7 t;w^;^-;k c 2 — c 7 
;m-*x n -^^^;v^>-^©am^*fe«^^©^^ i ~ 6 <Dh<D*m 

^#©lMi«*fctt^ttJ|«©i««r ! ^ 3 Ofe<DjW|ttf 6*1*. Wc»«fcfe©£ 
n -^>^;V^ n - ^*^;^^©lt««Sfctt^tt««©ft*3R 1 ~ 6 ©t> 
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1 2 

rc 2 — c 7 T;w^;i/fc;H tuxte, m^fr^ji, ?u\z*-)v* n 

rc 2 — c 7 ttm ^fcrrir^M-^, y n 

tt*&tt£8MK©c a -c 7 r;^;^;i,#-;p^->^wr6n«.»aa:«)© 

V WP^^P^^OIIMftS&f^^tt©^^ 2-4 © fc©^W 

£>tl£„ 

ih^^M-jk n-yn^^Mrjk^y^n^^J^-jK n- 

©c 2 — c 7 T;^;^^^;^-;i/^tfsn^o^f.j;^©ibTtt^h^'> 

rc 3 — c 7 i/^D7Wj tim ^«^D^ntr;k y^ny^K 
n<5o 

fAoy^j tbtn 7y#*f, **«TOaf3C7*jR^*i# 
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1 3 

wren, lt«, yymm?* m?, ^i^f^sns. 

Y 2 K&tt3 rc x — c 4 T)V*r)Vi iUTil «*tf*3 t ;k x5P;k n-yn 
fc!;k -f y^Dlfjk n-^;K -fV^JK tert-^;P^W&n«. ffiSte 

Jeff 3i&fc© £ LT}i^?;^§ wz^mmtf&ti&o 

Y 2 \Z&VZ> ^C 1 —C 4 T)\,n**sj tbTtt, 0»I;LK£*h*v\ Ih^X n 
-^ D ^ -rv^n^i/, n-yh^X ^v^h^i/, sec-^h^^X tert 

Y 2 ^-NR 4 R 5 R 4 iR 5 te*ttS3t«tt«T©t* 

m^2-a^toh^#;p#-;k 2, 2, 

m<Dm®:&r^mmm<Dc 2 — c 7 t;^x;v^^;^-;k^^^>^;^ 

;k fclAfcf hU/SSJPS'lUk h'Jx?;k>ij;k tert-:/^l/^3^>U;i^© 
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r«»*nT^Tt>«kViC 1 -c 6 y;i^;k]©r Cl -c 6 

Mpl^^M x^;k n-7'ntf;K -rvyptf;k n-y^;k -rvy^;K tert 

rsm^tiT^xfeck^Cg — c 7 ^>^D7Wj © rc 3 — c 7 ^dtm 
rc 2 — c 7 T;w^;i/fc;pj ittn «*fctr-fe?\;K yntf^--;K n- 

tfU^;k tfU^;K ?x-;K 7UJK bfng;K -f^VU;k 

;k tf^;k ^x-;k 7>j;k tfpu;k -r^^vu^ ^i*-y*u;k -<vt 
yxx;kn:P;k t7^y^tf6ft, «PSb<tt^>^;k 7x-^i, 
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1 5 

tbTttWAtf, b'»Mi^;k Kua^M^k fcfU^;^^;K ^x-;i, 
* 3Mk IfDUJM ^;k u ;m » J 

<y**iJ-yu;k*3\>k ^7Vu;ioWk -ry^yyyjMssfk Mjryy;p 
*^;k -f >fu;m^;p, "Oi/w/u;m9MK *±yy;M?0k -rv*?- 
by^kwk bua^kx^k tfuy^xm b^;kn 

^nK^*^tr 5^tio JUDJWSftfe b < ttlft£M&HHftR&«ra 1 ~ 3 
(D7)l*U>mt <Dffi.&<&t>1£fr 6 Jfc* *> & ft * . fectbTtt^U 

3W*f;i^ bU^;io^;k bu^;ioWk b^;ioWk ^x-jw? 
;k yu;M^;k bayjioWk -f$*vu;ioWk jf^yyjM^k -f 

U;M^Mt^fe>ft§o#(c0ji35:fe©tLT«t! U S^pWk b^;M^;k 
^IXJW^K 7'j;W?M kfD'JJM^K -f ^yVVJV^M ^U"l/U 

;k*3Vk <y*^*-/u;^5 i ;p»*^tt5 t 7'i/u;p^^;p*s*6wr6ft«. 

R 4 £R 5 fc^^S r3 7^Vib7M©^s-xa^j £LTJ3u «A.fiT3?U > ? >, 7 
^^>> trnUv?>, ^tHntfa^K KWJ$?>, :rh7bb*abU^>, b 
^^>, ¥7VV>. 77Wi?>. WJX f*WJ>, T-tr7\°>, 

9 9 J>, l£nys?>, ^h^bKntfU^X b^r^X 9-7 VV>. 97VW 
X ; E;W*U>**Vittg=-^;v*u>*QiSH r 6ft*. &fc:#M&fc©<hbTteX1f 

i$nttr>Tfej;^AfD7'J-;Pj, r«ft*ft T ViTt)J:^7^;^;H, r B ^$ 
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1 6 

^fy^w^ tert-^;i/^, n-^>^;i/^> n-^->;w^ 

-rv^;i/^;v^-;K tert-^;i,*;i/^-;k n-^>^;^;^-;k n--\ 
^^;^;v#x;^©mn^^^«^m^(DC 2 -c 7 x;i^;v#;i^-;k^ 

n#^^;p^-;K n-^h^>#;i/fc;k < v:/h^>#;i/^-;k tert-^ 
h^>#;M^:;k n-^>^;k^->#;ktf-;k n-^^;kt^>#;i^-;t/ 
m<DW.m.Wi$itctefttiiMVt<DC 2 -c 7 7;va^y*j^-;km^>^nyne 
;k >-^d^>^;k ->^n^->;K v^a^\y^;i/^©c 3 — c 

^ 3>>$J|^0An^>I^ — NR b R c % — CONR b 

R c , -OCONR b R c , — CONR b S0 2 R c , -S0 2 NR b R c , -NR 
b S0 2 NR b R c , -NR b CONR b R c (R b &£ZfiR c tt-ttl^tUttALT 

(iDTsyanoiiMHfi, (iii) Cl — c 6 t;u*;k (iv)c 3 — c 7 ^ 

>PT;i/^;K (v)7'J-;k (vi)^nTU-;K (vii)T^;i^;k (viiO^n 
R b *5i;^R c fc*W* % rc, — c 6 r;i/*;kK rc 3 — c 7 ^07;^ 

^r3^L7So^TPSij o^gi«, r 4 feckcXR 5 fc^^s^-n^nos 
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1 7 



ikwrnommtf art & & 0 

rfi^T^TU^c, -c 6 m;vj0r Cl -c 6 ymjiitti 
WfctfjWk x5P;k n-yptf;K -rvyDt^k n->^;k <y^ ;k tert 

r«ftStiT^TfeJ:^c, -c 7 ^^nmjPj © rc 3 -c 7 y^nm 
->;k n^r/^Woifc** 3 - 7 ©%>©#tw=>*i£ 0 

fcfU^;k fcfUS^k fcf'J^k tf^k ^xx;k 7'j;k tfnu 
t?U^;k tfu^;k tre^k «x;k 7U;k tfau;k -fsyyu;k 

^^^^ ^^M^atstf&n. »*l<»^>^;k 7x-jp x ^ 
fcbTtt«*H tru^M^K t?u^;M5P;k ey^ioWk tr^i. 
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1 8 

^x-;^^;k 7'j;M?Jk Kdujw^, <5^ijw^ t * 
;M?-;k <y^vu;^^;K eyswx^;p, tfus^x^k ku^s?^ 

x^;k h^swxgVK KU^^DK;Mf©»K^ KMC?, KMC?*& 

a«n* i -3i0^ni?ft«f 5 ^ l i o jt®*iR3;fe u < H&^Ka* 

^xx;i,^5f;k ^u;m^;k Kbu^^, -fs^ijw^, 

;k e^xaoWk ^x-;m^;k 7U^m t?ng;M^;k < s*vy 
a^tf e>n*. 

Dtfa-;k tf^U>?X rh5kHDt!US?X fcf'^XX ^ 7 yij x 
U^XX WiJ>, WMiJ>, Ti£A°X ^h^h FnTi£t?X ^h^t 

«©tt**«5cktf 0 1 flOKMC^fcWTSKftft&tt^ttft© 3 L 7 

Fatr^xx tf-^xx ^/uxx *ju*v 

ftfc, R'-iR-fc^it* rs^^nwTfe^^c, -c 6 r;k^;ku r«^$ 
nT^tut^fD7u-^7Mjvj i^riBisnww^sat^? 

*©^D«j ©MiSibTIt «*.tf*K£, i^>, n - 

:/ntf*X -fV^D^k n-7^k -fV:/h*X tert-^h^x n- 
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1 9 

5 i **©K««*fcj4^«i«oc 1 -c 6 «A«7-fe^;K yntf 

*x;k n - y n tf;p#;i^-;k -f V \Z)VU)Vi$-)V, n - 
<v^;^;u#-;K tert-^;^;i/fc;k n-^>^;u*/w?-;K n — \ 
^^;^;^x;^©M^src«^^cDC 2 -c 7 tmw'^-jkw^ 

tf ;p * j,** 5,, n - n )V** ^, -f y 7^;k*7 - 

fc;^^©fi^^^«^m^©c 2 -c 7 

D#*v-#;i^x;k n-^h + ^tok -f y^N+y*M-;K tert-^ 

*©Ba*«Sfctt»tt««©c 8 -C 7 7^+S/*M^^«*^n^K 
;k >-^D^>^;k v^n'v^k ^p/\^f©c 3 -c 

^ ^StlK^ 3»>iJIffOADy>j|^ , >yy% — NR d R e , — C ONR d 
R e , -OCONR d Re , — C ONR d S0 2 R* , -S0 2 NR d R* , - N R 
d S0 2 NR d R- % - N R d C ONR d R« (R< &£^R e ttWetUBtifcbT 
<D**jff3\ 00T5/aiOfiMWI, (iiOC.-Ce (iv)C 3 -C 7 > 

^ nm ^ (v)TU-;K (Tl)AfD7'J-^ (vii)T7JV*M (viii)^D 
7'J^7M;K feb<«(ix) 3&Vib7J|©'S5 t ngi&*^, S&WU R d i 

£v>R d *j : ^R-ic*it« % rc 1 -c 6 r^i^rc, -c 7 *s*ut)v*m. 
«4Mfc«»ft^fcpri6^fl[«Tf*ntfft(isa3a:< % -ttw»*^tt«»tt^f© 
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2 0 

riftSftwtwuc, — c 6 tji^uj © r Cl — c 6 7Wj ttxn 

MM**^)^ n-^Plfjk -fyypt!;^ n-^;K ^V^jk tert 

-:7'rP;k n-^>3=-;k n -^*^Jl^(DUm^tzfoft&mW(Dfcmik 1 ~ 6 © 
fc©#¥Wr&*i3. frafcfeOfcLTfctm.tf*^;!/, x^;k n-^ntr;K -f V 

fcf;^©it$i^^fe«^ii^(D^^ i ~ 3 sn*. 

r«fc3ttTVVT'bJ:V>C, -C 7 y^D7Wj © rc 3 — C 7 y^D7M 

Jki turn «A«->^n^n^ v^ar^k 5^d^>^;k 3/*d*v* 
->;k )vm<DEm%. 3-7 ©*>©^tf ens. 

fcfUS^k tf'j^k tfU^;K If^k 5Pxx;k 7'j;k KnU 

mm^, mmm^, mnm^fr zmitnz i~ 3 ^©^era^^t? 5 &v>bio 

*©*»sS*> < iil^SS^^tfsn^, $?3t& *>©£ bxtetf ij s; ;k 
fcfU$>Vk tru^vVk tf^k 5Px-;k 7 u/k t?nu;k ^^;ij;k 
**wj;k -fytwu^ ?77u;k -rv^77'JM5WhU7yj 

trnu;K -f^^/'j;k **u-/y;k ^vtwj/p^§^^77>jMi 

ePx-;k*^;k 7U;k^^;k tfau;M5P;k -r =■ yyu;k*5P;k 3- 
^m/u;k*5P;k -rv^-y-yu;k^^;k ?7yu;^?;k ^v?7yij;M 
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2 1 

x^;k b^;px^;k KU^ D e^©Mw^ flft*M?, 

sons i - 3«©^D*^**tr 5 l i o a®**** b< \mt&m&* 

&fc®tUTiib!u^^ bus*;ioWk b«j^s>;ioWk b5^;M 
fi-jv^^, ^u;Mfjk bDu;M^;k -fs^/uj^^K ^ 
+h/y;i/*^;k -f va-^-y-yyjM^k ?7y>j;Mm -ry^ryiuM^ 

;k e^s?;M3S>k fi-JMfjk 7«j;M?;k bny;M9=-jk -r^yyu 
^u-yu^^^K -fywvu;M?;^§vH^7y'j;M?;v 

£LTfc£> «AttT5?U^>, 7W5»* bnus», ^hHp(fa-;k b^U 

•xh^fcHDtru^x tf^^^x wjx ^yyus?>, i^*u>, 

u-t HD5?rif b>^© i *fett2fl®***^ o *i±izim<Dmim**z&o 

nso ^aa^feotbTttr-tf^^x tfpu^x :rh:7bFPby>?x tf^^ 
^xf7yux?7y'j^xwu>^§^(i5 i twtj> W f 6tl§o 

>> ^TyU^>*«VittqE;i/sfcU>^W6nS. R 3 "{;: r«^^t!T^T 

J=«r«ft*nT^T-bJ:^3^L7J|©^D5|tj OtiSiLTH M*fcfeK 
KK, xh+y, n-7D^y^V7-D^x n-7m 

tt*fc^tt««©c 1 -c 6 7;pp*x w^tf^^t, x^;i^, n -y 
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2 2 

n-^MW-;K ^fv^*;^-;K tert-^;^;i/^ 
©c 2 — c 7 y;Wl^;kfc;k mfefTir^kr^X :/n If *x;m-*->, n 
;kf^X -fy^l/jjj^z^t+y, tert-^;^;i/^^;i/^v, n-^> 

c 2 — c 7 h^>#;kfc;k xb^^M 

x;k -f yyh^j/*;^-;v, tert-:7h^$o&;i,atf-;k n-^>^;k<h^># 

;w*-;k n-^^)v^^)v^)v^(Dmm^rz.\t^mm<Dc 2 — c 7 y 

;pp^>#;kf?-;k m*SZ*/2 n:/atf;k ^ny>;k ^^d^>^;k 

-NR d R e , — C ONR d R e , -OCONR d R e , — CONR d 
S0 2 R e , -S0 2 NR d R e , — NR d S0 2 NR d R e , — NR d CONR d 

R e (R d &&z$r* mmtmcMm^»r) mtmtr&ti&. znzvmmmte 
2 T;vn^r->r;i/^;i/, y^u>>;k 2- x^;i>$&k: (2- 

^V- 1 , 3 -iftty-ji- 4 -^ )V) ( 5 2 -sj-^y _ 1 , 

3-^^y-;p-4— i)V) *^;k (5- t -^;p-2 -*-*y- 1, 3-^ 

^y-;V-4— f;i>) ;*^;k (5-7i-J|/-2-^V-l, 3-5?^y— 
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2 3 

7*W)V. (5-^^-2-^V-l, Z->J*3rV-)V-4~1)\,) 
A **~ (CH * > s "NR«- (CH 2 ) t - (5^ s*JiattttiWBtWD3» 

© c 2 -c 7 « a «2 - a Sfcx b*5s% ;Mfx;k 2,2, 

2 - h u ^ Dni ©ISfcSMfc 1-5 ©ad^/^+^K- 

;K^^'jm^M-jH0iijfc}«oc 2 -c 7 t;i^tx;m- 

tert-^^>C^5/U;Mf© h U 7;Wy 'Ji^^ff 5n§o ^ 
fctt«*Mf, (5-^^-1, 3-^VV>-2-t>-4-f;V) 

r c x — c 6 tiTtt M^fcD^k x^;k n-:7ntr;k -fyy 

□ tf;k n-^;k <tV?7M tert-^k n-^>^;k n-^>;i^© 
Iim**fcK*MMtt®ft3M 1 -6 0fe©WSfl5 o *B§ftfc©£ LTtifl^L 

ih+y, n-^D^y, ^fvyn^y, 
*<Dim**1tK&imK<DC l -c. T^n^v^i^^^^x^;^ 
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2 4 

c 6 7;^i^t, «A«r-fe^, 7'Dt:t-;K n-^Di;^^ < y 

yotf;^;^-; K n -^;^;^-;K ^fy^*^-;p, tert-y^ 

m®SDC 2 ~C 7 T)],*)V% h*is% J\,#-M I^y 

c 7 7^3^ d^d fc?;k d^;k D ^ >5F;k 
>^n^>,k ^D^^f©C 3 -C 7 y^DTWiK ftiStiT^Tfe 
«fc^#;i^3->;k «AB7y»JR^ JUKI*?, 3^IHfi0 A n^ 

^>7/, ~NR d R« % — C ONR d R« , -OCONR d R- . -CON 
R d S0 2 R- , -S0 2 NR d R* , — NR d S0 2 NR d R* , - N R d CON 

R d R e (R d mmtmvm***?) mamvf&tiz. 

Ate*!** rttl~3 «F$Kttl, 2«*-T. 

25 LTft 5£ C4] : 

— CHOC-(0) n -R 7 
R 6 o M 

6 fc*W-« r Cl -c, ttm x^;k n-ypt? 

;k -fV^k tert n-^>^;K n-^^;WSP©it«(SfcW:^tt 



15 
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2 5 

fctt* rc, -c 1 0 turn *3Mk x^ju n-ypt^k 

<V^;K tert -y>;k n-^>5P;k n-'X^k n--c/5P;k n-** 
3Mk n-/x;k n -ry;^©Ei* fc^i^o^t 1 - 1 0<D%<Dt)m 
Vf&nz. $?£U<te, *^;k X5P;k n-ypfc?;k -fV^k tert 

;k n-^>^;k n-A^^#^ens„ R 7 K**t* rc 3 - Cl 0 ->*p 
7JV*M tbTft fs^tt, v^py°pfcMk ^n^JK v^P^>^;k ~> 

*p^>;k *szw\?7)v. is*u**7M wus-m >>?u^)vm& 

#W6n*. $?£L<te, v-^py°Ptf;k >>^D^Jk ^P^>^;k 

;k x^;k n-y°Ptf;k -iVf^-M tert -y*3Mk n-^>^;K n-^ 
*3Vk x^P^JiKfSn*. ^feottTH [4] tbttf/tn^;^ 
^a-*^*^*, i-^^;k>^p^^;^;^x;p^->^^;K ih^>M 

;k 7^us^;k 2- (4-wj-;w x^S6>{c (2-3-^y-i, 3-^ 
**v-;w-4 — r;w *rP;k (5-^^;u-2-^y- 1, 3 -^^ y _ ;l/ 
-4— r;w *3Mk (5- t-^;u-2-^y-i, 3 -e^y-;i.-4- 
•f;w >Wk (5-7x-;K2-^v-i, 3-^^y-;t,-4— r;W * 

fctt«*.tf*3\;W, x^;k -fyyptr;k tert-^^©E*«*fctt»tt«« 
OC^C, mjk^f2-3»fjK 2, 2, 
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2 6 

(dc, — c 6 ADyyy^jK h3->*^;k ih^^^JK <f yy> 

©C 4 — Cj , 1 ~T)Vn^r^)V^-)V^r^x.^)V, m*.\*1>*?)V* p-^h 

(2-^v-i, 3-s?^y-;p-4— f;W *^;k (5 2 
v-i, 3~e?^y-;w-4— r;w *^;k (5- t -^;i/-2-^y- i, 
;u-4— r;i/) *3=-;k (5-7i»ji/-2-^y-i, 3-^ 

/$*RTtgT&&^\ tert-:/h^#;M?r:;l^©c 2 __ C7 7)]/U 

^|x.«2-3^bxh^^;u^-;K 2, 2, 

h D^>^;k^^#;kfc;k p - - SD^>^t+^;Pto^©77M 
;M-^>#;kfc;k M;U£Mj^;k>U;k hijx^y'j;k tert-y'ep;^ 

^ji(c«M^^> (5-p<^;i,-i, 3-^^yi/>-2-^->-4— r;w 

^tUT^il^^hU^A, ^U^A, #;k>^A, T^->^7A, T>^&-^A^ 
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2 7 

So 

ft □ t ft t) ft § c £ #3* $ ftfc o 

T ^ IE ^^^^ ' =a-=Er7, ^7^M •-r>^X>lf, 

ttMrn»m (prsp)^^-5^ * #«^ttr > tf > u >»tt-r > y jvx. > 

WttWkHn^-i?-! (DHP-I) W35«tS*©*;w^*A 

ic**u -Bioo-3oooBg*-ia*fcw:ftiafc^WTifl:^T*. ^(^utii^ 
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*»W©*JW***Afc«&H«* ©^^(Tetrahedron, 39, 2531-2549 
(1983), Tetrahedron Letters, 31, 2853-2856(1990), ibid. 34, 3211-3214(1993), ibid. 
36,4563-4566 (1995), #£^4-40357 , WO 02/053566, W0 03/040146, WO 03/089431 

-j&iS [l-a] T^$tl^-fb^«, ^<lx.^T^fM^!l (1) ttoTl 

Siifll (1) 





H v OMe Z-CHOC-{0) n -R 7 



H , OMe 



C0 2 H 

1-a (R=H) 



7 




C0 2 CHOC-(0) n — R 7 
R 6 O 
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ns, mmmiihx^ m&\*mtw®. mas&. mss&* mmtxx, bvy 

So 

M JHl4# *aKfr&*r<B-&jfc£ i Rj& [II] (1977) (fc#tt^tt)751X~875H*H 
£r® Sf£4JK ^UR^^ttjS S21# [ill] T;i/^tH.^rh>.^y> 

(1991) (A#^^&) 149K~353HfcBH«©^fcSpDT«jfi*rsc:i:3&tT^S.) 

t# sn^^ST-fe h ; >mmw*^;-)vx.-7-Mk-?z> c t d# sns<, 

Xfl 2 : it^m 6 ©§g*£ 

5 ot;~+ 2 o ot:©$SHTfffcn^^ + 8 o<c~+ i 5 oxzvwmwm-n&z. 

Sfc, ^^r^ Journal of Organic Chemistry, 61, 7889-7894(1996) fcJH 

TftBtt5-f 5 K*§5f^l«V5TjB7C*rsc:i^«fcr)ffi^-rS'S5 7'ir^-;W*:$# 
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Jfcmmfe- 5 0t~+ 5 O'CcD^HTfrfen^^ - 3 0t~+ 3 0t:©$lgB#WM 

&o M7t<D%.jfcum%- 5 ot;~+ 5 o < c©iSfflTfffen^)^ - 3 ot:~+ 3 ot: 

mm\*mmLT4k<&%)6&nz> 0 ^n;Wr;Mj&«x-:r;k fh7bHD77>, 
^b^^l/>^©TOtt^4«T, tfU$>>, ^;ij>, ^v^ntf;v 

;i/^>, tru^>, +;>jx ^vyptf;vx^;i/T^>, hux^;vr$ 
&ot;~+ 1 0 ot:©|gHTfffen^^ + 1 oic~+ 7 or©$gH#W3t T &£ o 

T. W.Greene, P. G.M.Wu is: Protective Groups inOrganic Synthes is ;fg3fe Wiley, New 
York (1999^) &3 W;£P. Kocienski, Protecting Groups, Thieme, Stuttgart (1994^) 

li 5 : ih^m 9 ©§g*£ 

X@ 6 : *)Vn^*MK&m 1 - a (R=7jc|^M^) 
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5 T. W.Greene, P. G.M.Wuts: Protective Groups in Organic Synthesis;l§3J{£, Wi ley, New 
York (1999^) W2P. Kocienski, Protecting Groups, Thieme, Stuttgart (1994^) 

(R=^#:rtTiP7jc^$nT*;p^'>;^^s^T-5^) s^sctms.^ 
^Wt^Affc-grti l - a (R^tK^M^T^S) £fcte^©#;i/#>^K:$r 
15 UT, ^^CT^yyatf^x^TS^ h'JX^75X 4-5^5P;i/T 

£*iftft«-7 8*0-+! 0 0t:©IBHTfTfen^^ -2 0°C~+6 
25 0X:<Dmm$mm~C&%, ^fclim2lZ^T, ^#7 5A££te5B<>:L<TR 8 ^ 

Zmx, jDVn^Mk&m 1 - a (R=^#:^TSn7K^*$nT^;i'#^->;^* 
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3 2 

ci-b] *T?&-zn%fc&mz'o\,*xhM&M (i) \z.'&-Dxmm.Tz>z.tL 
[i-c] Tasnsfls^u, w*tfOTK:**r«3e« (2) «^ts 

(2) 



Y 1 
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3 3 

To ] 

III 8 : ik&W 1 2 (DMfe 

e>ft<E> 0 nmmtLTte. mz.umm®i, ^tm^ mmitxx. mj 

-^;^#^^^e>n^ 0 ^tt^^i tTWb^^i^> > i, 2->?* □ D x* 

hx Hj ;k ^ / ^ p p^ > ^ f>> 5***-tr>, ^ h ^ b H □ ^ ^ >,^>if >, 

h;px>»^tfe>n?>„ 7 8°o~+ e ot:©«gffl-efffen^^\ - 3 

VrSUM^Ul £14* *ttftMK!>Mt&£ft [II] (1977) 
TtK^h>-*/> (1991) CMMfciteifc) 149H-353HfcflB*©^ttfc!pi; 

JM 9 : fc-g-^ 1 3 

«+s o«c-+2 0 or©«Hw*>ns**, + 8 o«c~+ 1 5 owmmtfitmv 

&Z>o £tz, (fflXlts Journal of Organic Chemistry, 61,7889-7894(1996) 

5 ot:~+ 5 ovommx^n^ - 3 0 3 orottn 
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3 4 

iST&£o M7U<D^JtsUm\t- 5 0 < C~+5 OtOfSBTffTbnSAi, -3 ot:~+ 
ia<b^^^>*0^jgtt*JK«fiT?, tfUv^x +/ux ^y^n^ 

IS10.: 1 4 ©MS 

;i^>, tfu^>, +;ux ^V7"nifji,x^75x MJX5F;I/T 

mmtzox;-~+ 1 o o"c©ttHrfffon*^ + 1 ot:~+ 7 ox©i£HjgWjgT& 
§0 



1 1 : -fb-a-tr 1 5 <DM& 

T. W.Greene, P. G.M.Wuts: Protective Groups in Organic Synthesis ;Jg3/fc Wiley, New 
York (1999^) &£V>tep.Kocienski, Protecting Groups, Thieme, Stuttgart (1994^) 



1 2 : ik-Sm 1 6 ©®l}£ 
IS 1 3 : ^Wt^Affr&flfc 1 - c (R=7jcmM^) ©®& 
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3 5 

T. W. Greene, P. G. If. Wuts : Protect ive Groups in Organic Synthesis ;^3JK, Wi 1 ey, New 
York (1 mm & Z> U«P. Koc i enski , Pro tec t ing Groups, Thi eme, S tu t tgar t (1994^) 



^>^T>^x^A,J|^h^:^^ 

SlSM^tt- 7 8°C~+ 1 0 OXXDmm-T?fft>n%>&, - 2 0<C~ + 6 
0'C©*H#*5F»T»*. Sitlg9fc*HT, fc#*5A£fctt5B£LTR 8 

£*ST> #;Wt^*Afl^r#/ 1 - c (R =^#:(^-ein7jc^$nT^J JV^iy Jl^& 

#safl*u xeeftts c tics D^^sft^ c 
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3 6 



mmm (3) 



TMSO 




18 



J ■ II 16 

CI^C0 2 R 8 

5B 



1 7 





IS 1 8 



~ N v^PPh 3 IS 1 9 
C0 2 R 8 

21 




C0 2 R' 



22 



23 



C0 2 R a 



IS 2 1 o' 




Z — CHOC — (0) n — R 7 



'e " 
R e O 



10 



co 2 hH h 
1-d (R=H) 



IS 2 2 




C0 2 CHOC-(0) n — R 7 
R 6 O 



[5**, R° , R 1 , R'\ R'\ R 6 , R 7 , R 8 > A, Y 2 3&£.T$Z fiffrfB <*; |WJ 
121 : 
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20 



25 




3 7 

>2a 



FT 

- R 3a [2] 

T!B5£ [3] : 
O 

C (0) m R 3b [3] 

I*S 1 5 : 1 8 

it^m 2 t^** 1 7 *MMm<DW&T, w&mm+T'Bu&zik* ctiz^v) * 

e>n<5. «ftHK£L T tt, MAt£tt^E«, *fcffi», t*fcjg», Ei&ftxX MJ 

Tir h x h u ;k ? n p^>if >, fh5kHn75>, -<>if >, 

15 «fft*ft¥ft« J£l4# *SWfc*tt©^jfc£2*Afi; [ii] (1977) 

^^a)751H-876H^n^«| |g4Jfc ^UMftftM g 2 l# [III] 
rkF^h>.^/> (1991) 149M~353MfcfH«fe<D77fefc^D 



1816 : 1 9 GDgji}£ 

k+ 5 ot:~+ 2 o o-cottBBTffffcn***, + s ot:~+ 1 5 o'commtwm^ 

$>&o £/c> £r*D7j?£ Journal of Organic Chemistry, 61, 7889-7894(1996) 
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3 8 

3t7C©K*»*tt- 5 0<C~ + 5 0*C©<6HTff*)nS3&J, - 3 0^-4- 

*ft^^i^>*©^gtt««|(ftTr, tfu^>, +/tj x ^y^nif;i/ 

IS 1 7 : te-g-#> 2 0 

;^>, kus?>, +;ux ^y^n^xw^x hUx^r 

5 >^©II©#ftTt h U 7xXj^7^ >*ttfflLTfli^2 0 

«a»4o"c-+ i o o-c©iBHTrff*>n*^ + 1 or-* 7 orottnflqftrcft 

So 



!*§ 1 8 : fc&to 2 1 (Dmm 

^^T©m^^^ff5.^S©^^&W^A77fe«^ng#^©^ 
"CfctK «AtfT.f. Greene. P. CM. tots: Protective Groups in Organic Synthesis; 
msffi., Wiley, New York (1999^)*5V>fc#.Kocienski, Protecting 
Groups, Thieme, Stut tgar t (1994#0 Z. tifi^^. 
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IS 1 9 : {k&fa 2 2 (DUSk 

8 o t:~ 2 o o 'cvffim-vn & 2 2 
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*»WO*^/t^AflS*«tett % it [5] : 
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[5b] 
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5 wzmmmzmtfT*mM^zMfcmzmw-fz>ft, ^m^t>^/vz.n^>iz 

Ac: T-t^Jm 

AOC : 7U;^^J^-;H 
10 t-Bu:tert-y^;PS 

DMF : N, N-^^^M75 H 

DMSO : ^^fMM^yF 

E t : X.^)Vm 

Me : *^)l>m 
15 MOPS : 4 -^MnU >fun>7,)V^ym 

Ph : ^o:-;i/g 

PNB: p-~hn^>>?;VS 
TBDMS: tert-^;K^^^;V) ^U;i/g 
THF : fh7bFD77> 
20 TMS : hU^^;i/vU;i/S 

br : itlJSVi (broad) 
1 



m-^h^>7th7iy> (7.5 g, 50 mmol) ih>jx^7$> (10.5 mK 
75 mmol) omt^Uy (200 ml) h 'J 7;i/t D ^ ^ >x;V*>^ h >J ^ f 

;l^>U;P (10.9 ml, 60 mmol) ^0°C^T^T^Tb, mfiTl^l^Lfco K 
foMGm\zO&, 3R)-3-((lR)-i-{[tert-y^;i/(^^;i/)vU;W^Mx^;W-4- 
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**V-2-Ttt*>-)\, T-fe^-h (U. 4 g, 50 mmol), a^ffift (9.6g. 30 mmol) 

zmmzTtoz., 2mr*m&Ltc a Kfomzsxmwtymxvv^mm (250 mi) 
&toZ-mmm&ttmv, yKm^^uu^A (100 mix 2®) T^mu^o mmm& 

77 7 J- (~>U#^;W00 g, ^+J->: Wm^)V = 2:1-0:1) tCTffiMU 

(3S,4R)-3-((lR)-l-{[tert-^;i'(^^^;W^U;W^->}X^;i/)-4-C2-(3-^ h 
*^7 x-;i/)-2-^VX^;WTif^^>-2-^> (15.91g, W84!0 

l HNMR (400 MHz, CDC1 3 ) 6 0.079 (s, 3 H), 0.086 (s, 3 H), 0.88 (s, 9 H), 1.26 
(d, 3 H, J = 6.2 Hz), 2.89 (dd, 1 H, J = 5. 3, 2.2 Hz), 3.16 (dd, 1 H, J = 17.7, 
10.2 Hz), 3.45 (dd, 1 H, J = 17.7, 3.0 Hz), 3.87 (s, 3 H), 4.10-4.15 (m, 1 H), 
4.20-4.26 (m, 1 H), 6.11 (br s, 1 H), 7.15 (ddd, 1 H, J = 8.0, 2.6, 0.9 Hz), 
7.40 (t, 1H, J = 8.0 Hz), 7.47 (dd, 1 H, J = 2. 6, 1.6 Hz), 7.51-7.53 (m, 1 H). 



mm 2 




##MlTf#e>nfc(3S, 4R)-3-((lR)-l-{[tert-^;K^p<^;W>'U;W^v} 
X=P;»-4-[2-(3-;* h^^^xX;U)-2-^^Vx^;U]Tif^^>-2-^->(15. 67 g, 
41.5mmol) <hT U )UtfV M*«l4& (7. 14 g, 54 mmol) £h;Px> (400 

mi) fc**u ->^-7 h^v^^r^^m^m^mmtnmmm 

Vfco KJfom&mmV. mt&Qi£2,W?i?> (6.67 g, 62.3 mmol) £THF (200 m 
1) -2(TCfcT, mft&*-fr (7.4 g, 62. 3 mmol) ft«Tb30^|IB« 

mmr^zmnstwvito Rj&m&m\zm (200m d §jn>t, TO#j£^mi?H 

(600 ml) fc»*U l.S-)VW> (9.8g, 91.3 mmol), HJ^xX 
MX7 ^ (24. Og, 91. 3 mmol) SJn^L60 , CteT4I^Wffi^bfc o iHfrft, EJfcifc 
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*»«u mmmizmm^ju cm mi) sap*, cioo mix 3®) icxst 

77^- (y'J*^> 500 g, ^it>: BfBIX5F;P = 2:1M:I) fcTfflf«U 7 
U;W(2R,3S)-3-(OR)-l-{[tert-:7*^;Ke^^^ 

^^>^ x; W -2-2-* y x^; w -4-** y Tif ^ >-i --f ; W ( h u y x x 
X*^xU^>)T1r:r-h (23.8 g, ?&ffi7€;i/7 7XttTf fco 




Ma) 

2T#6 nfe 7 U ;H (2R, 3S)-3-((lR)-l-{[tert-y^;K> ? ^^;WvU;W 
^v}X^;i/)-2-[2-(3-^ h + i/7i-;W-2-t^Vl^]-4-^V7ff^> 
-HM(hU7x-WX*7Z>JT»7tf-h (3.0 g) ^70%huy;^n 
BfBfoK»« (10ml) fc^i&fcT8M?b&. S«*fc»»x^;i/ (100ml) £Jn;L, 
«Sftft«7K (100 mix 20), muMW7k (100 mix 20) «^hU»7A 
iltT, TU;K(2R,3S)-3-[(lR)-l-t HD+yXf;W-2-[2-(3- 

;* ^^^y^x;^)-2-^yx^;^]-4-^yTif^> ? >-l-'f;^}(^uyxx;^3^^ 

X^^xU^»Tir^-h (3.09g) ^lffi7^77XtLT#fc 0 CCDfcOtt 

* © * * & © ^ j& izm v „ 

Iflb) 

I8a) T# S tlfe 7'JJH (2R, 3S) -3- [ (1 R) - 1- b H P * $OC^;M -2- [2- (3-p< h * 
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-'Jr»7tf-h (3.09 g) £ hUx?;K7i*> (0.86mK 6.12mmol) §TH 
F (15 ml) tc«F«?b, 0 t CroDDhij^^7> (0.62 ml, 4.9mmol) $ 
JPA, 30#Jt#Lfe o $^ChiJxW$> (0.86ml, 6.12mmol), ^UDhU 
*?-)l^7> (0.62 ml, 4.9mmol) ^ii^PL, 20#Jf#bfc o KJfcmzBm.X.?-)l> 
£iP*., ^Pfi#7jc/i^p^ 7 K (1:1, 50 m 1 X 2HI), ^P^tK (100 m 1 ) Tgfe 
i*U M^hU^AT^, ^UTU;K(2R,3S)-2-[2-(3-^ h=*->:7;c 

x;W-2-^vx^;W-4-^v-3-{(iR)-i-[(hu^^;PvU;W^^]x^M 
X-fe?^>-M ;W (h'J7iZMX*7-'JT»7tf- h (3.26g) £Jt"fe?ft 

X@c) 

X^b) Tf#e»tlfeTU;K(2R,3S)-2-[2-(3-^ h+^7iZJW-2-^yi^ 

;W -4-^y-3- { or) -l- [ ( h u u ;w x^;w xif^>>>-M ;w ( h 

, J^a:X;i/3}N^^^-U5 :? »T-k5 : — h£3^>l/> (100ml) fc*#U N, O- 
fcfXbU^^;W>'j;UTirhT5 H (1.0 ml) *JPA4P»MJDr»*«Ebfc. Jftftfe 

sjfcifc£iftfl&u iS»7A^n?h^77^- (5^u*y;u 100 g, ^DD^ 

: = 100:0-100 : 3) TfiL, TU;V (5R, 6S)-3-(3-* h*->:7 

ix;W-7-^y-6-{(iR)-i-[(hg^^;i/^u;v)^4..>]x^;W-i-Ttffcf>'^n 

C3.2.0]^\yh-2-X>-2-^j;^^vl/-h (1.70 g, ^*#JJ«) 
LC/MS (EI) 416 (M+l), 344 (M+l-TMS) . 

1 H NMR (400 MHz, CDC1 3 ) <5 0.15 (s, 9 H), 1.30 (d, 3 H, J = 6.2Hz), 3.13-3.31 
(m, 3H), 3.80 (s, 3 H), 4.19-4.24 (m, 2 H), 4.60-4.66 (m, 1 H), 4.69-4.74 (m, 
1 H), 5.16-5.19 (m, 1 H), 5.24-5. 29 (m, 1 H), 5.81-5.90 (m, 1 H), 6.86-6.93 (m, 
3 H) , 7. 24-7. 28 (m, 1 H) . 

Igc) T#e>nfcTU;i/ (5R,6S)-3-(3-* h^y7i^;i/)-7-t^V 

-Q-{(W-\-l(h^ ^^JUiyVM^^lx.^M-l-y^^^^alS^.Ol^y'h^- 
X^y-Z-tDl^zyU—h (1.70 g, 4.09 mmol) ^THF (40 m 1 ) <h7jc (20 ml) 
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pH = 2.5fcil«Lfc. 15^, l&fn«W7K (50ml), t&fD^TK (50ml) Sin*., 
^OD*M (50 mix 3®) T^mbfco f ll^^tTtit h U ^AttSE 
Hit, 7'JJV (5R,6S)-6-[(lR)-l-fc Ho^$/i^;W-3-(3-^ b^i^zc 
5 ~;i/)-7-^V-l-X1f If v^D [3. 2. 0]A^h-2-X>-2-*;i/^'>l/- Ml. 37 g, 
3.99 mioK W98%) ^fffiWitLti^ 
LC/MS (EI) 344 (MH) . 

1 H NMR (400 MHz, CDC1 3 ) <5 1.38 (d, 3 H, J = 6. 3 Hz), 1.63 (brs, 1H), 3.17-3.33 
(m, 3H), 3.80 (s, 3 H), 4.23-4.33 (m, 2 H), 4.60-4. 66 (m, 1 H), 4.69-4.75 (m, 
10 1 H), 5.16-5.20 (m, 1 H), 5.23-5.28 On, 1 H), 5.80-5.90 (m, 1 H), 6.87-6.94 (m, 
3 H), 7.25-7. 29 (m, 1 H) . 



###!|4 
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I@a) 

(4-yir^;i/-2-~ hD7 a >m-J^)V 

±bV ^Xh^y K©20XX^/-;WgJfc (68. 7 g) l:7D>|ylfjP (32. 4 g) 
±h7x./> (20.2 g) *iP;UB#mi*#Lfc. £«&£>4fe£2&££K (200 mL), 

^ DD ^ (200 mu ^an*., mmm&ftwisfco zkjs^pd^a (2x100m) 

IWttiVD^X^KOffl^ft (54. lg, Jt«6<jJR*) £#fc 0 CCDt>0D«^© 

'HNMR (400 MHz, CDC1 3 ) 6 1.29 (t, 6 H, J = 7.1 Hz), 2.67 (s, 3 H), 4.280 
(q, 2 H, J = 7. 1 Hz), 4.283 (q, 2 H. J = 7. 1 Hz), 5.33 (s, 1 H), 7.67 (d, 1 H, 
J = 8.1 Hz), 8.20 (dd, 1 H, J = 8.1, 1.8 Hz), 8.60 (d, 1 H, J = 1.8 Hz). 

x.m b) 

(4-7-tr^;p-2-- h d 7x-jw mm 
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X*§a) T# B tltc (4-7-fe^;i/-2-X hD7x T D >|yif JVt^U>m^ 
^frCDm&m (54.1 g) £4M HC1 (800 mL) /-J^^y (800 mL) *%\ZMfr 
La00rT8B#r^^b^o^m^^>^MiE^L,,7K«^^Dn^;l/A(200 
mL X 1, 100 mL X 2) Tj&ffibfco ^)i^-ttTM^^->^AT^b^M 

5 b^^Mffi^bTs^jti (23.1 g, mm^m) ^^mi^tvxnr^o 

'HNMR (400 MHz, CDC1 3 ) 5 2.68 (s, 3 H), 4.14 (s, 2 H), 7.50 (d, 1 H, J = 
7.9 Hz), 8.18 (dd, 1 H, J = 1.7, 7.9Hz), 8.68 (d, 1 H, J = 1.7 Hz). 
X© c) 

10 X^b)T#£nfc(4-Tir?;W2-xhn:7xx;i/)f^(23. 1 g) £x^ ;K500 
mL) Idg^U jjftJftSI (50 mL) &iraAT6raMjfi&»ijKL&. K^X^ 

m&m^h, 7Km\zmm.^)v (300 mL), g^aw* (100 mD ^sn^ssicmw 

tfcfc&iPfcT^f&bfc. U «)i^lSfPaW7jc (100 mL), ISfP^Tjc 

(100 mL) T*fei£U SlT^v'^^ILftllS^lEliU 2§S£# 
15 7^DYh^77^- (Si02 lOOg, s\**r>/Wm^)Vl : 1) T*jtSLg#) 
#> (23.2 g, 91X) ^MWtLTifc. *fc*S&iftBlTBfettJcL/^nD^;i/ 
ATitBLT(4-7t^-2--hD7x-;Wfi (1.8 g, 8X) £[*JiKL7c„ 

'HNMR (400 MHz, CDC1 3 ) 6 1.26 (t, 3 H, J = 7.1 Hz), 2.67 (s, 3H), 4.09 (s, 
2 H), 4.18 (q, 2 H, J = 7. 1 Hz), 7.49 (d, 1 H, J = 7.9 Hz), 8.16 (dd, 1 H, J 
20 =1.8, 7.9Hz), 8.65 (d, 1 H, J = 1.8 Hz). LCMS (EI) 252 (M+D+. 
X@ d) 

(4-r-k^;i/-2-T^ j 7xx;i/)^x^;PS.ot[2-T^y-4-(i-h ko*$/x^;w 
liritf^nfcC^yt^H-^ h D7iz;i/)stx^ (23.2 g) £x^y 

25 -)V (660 mL) l£fefrbPd-C (5%, 5. 9 g) &JP^.T**»BBaT«JBETr9. S^MMH* 
bfco Pd-C^ir^-I* hTitMbTpfci^ »«E*«JE^5febTaW» (20. 4 g, ^M#J 
W) **ft«|!R«ia:bTll&. ^b>#^T;i/3-;i/#:(Di:b«NMR^C!)^mi:2 

LCMS (EI) 222 (M+D+ ketone, 224 (M+D+ alcohol. 
30 JM e) 
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(4-Tir 5P;i/-2- {[(TV )V** zs) %)»#-)V\ 7 =x / } 7i-JW fflUx^ 
[2-{[(7Umi/)*^-jW7^}-4-(l-bHD^^x^)7xZjW«x 

Ifgd) T# £ nfe (4-Tir ^^-2-7 5 7 7x WmX-^V&Xf [2-7 $ y -4- a - 
k H D^r^If jP) 7xXJWig|i^n^ (20. 4 g) *Ky$» C184 mL) fc^ 

^i7'j;m^K-MP7^H (22. 2 g) saaiT»Tb30^jjB^b>t o s 

*ffl^4btefift£fc7>qEn*A*#tt (100 mL), i&ftj&Hzk (100 mL) £JnA, 
fcTUS?>*«JEEI»3cU*:. zK»te2M|61£ (200 mL) &JnA»BtX^ (3 X 100 mL) 
TSfttfJbfc. *1M**iirT2lftini (3 X 50 mL), fiftfttt* (50 mL) TttfrU 
Mb, «§Fl££«jEEI$:feU ^M^^^A^D^h^^^^- (SiO2 500 g, 
>/Sil^3 : 1-1 : 1) TffiML(4-Tir^;P-2-{[(TU;i/^>')*;^x 
;W7$;)7x-JWS«i^ (7.34 g, 2630 ^fiMttLT, RtfB-UO 

g, 5090 $»tttLT#f Cl 

(4-y w;i/-2- { [ (r u Ji** >-) * ;m*x;w 7$;}7x-;w ftfcx^ ;p 

'HNMR (400 MHz, CDC1 3 ) <5 1.28 (t, 3 H. J -7.1 Hi). 2.60 (s, 3 H), 3.68 (s, 
2 H), 4.18 (q, 2H, J = 7.1 Hz), 4.69-4.71 (m, 2H), 5.26-5.30 (m, 1 H), 5.37-5.41 
(m, 1 H), 5. 95-6. 05 (m, 1 H), 7. 30 (d, 1 H, J = 8. 0 Hz), 7. 69 (dd, 1 H, J = 1.8, 
8.0 Hz), 8.12 (bs, 1 H), 8.42 (bs, 1 H). LCMS (EI) 306 (M+D+. 

[2^[(7U;w^*Mx;W75/}-4-(i-tHn+^x?;W7xx;WM 
x^;p 

'HNMR (400 MHz, CDC1 3 ) <5 1.28 (t, 3 H, J = 7.1 Hz), 1.49 (d, 3 H, J = 6.4 
Hz), 3.61 (s, 2 H), 4.16 (q, 2 H, J = 7. 1 Hz), 4.67-4.69 (m, 2 H), 4.89 (q, 1 
H, J = 6.4Hz), 5.24-5. 28 (m, 1 H), 5.34-5.40 (m, 1 H), 5.94-6.03 On, 1 H), 7.12 
(dd, 1 H, J = 1.7, 7.8Hz), 7.18 (d, 1 H, J = 7.8Hz), 7.81 (bs, 1 H), 8.07 (bs, 
1 H). LCMS (EI) 308 (M+D+. 
1*1 f) 

(4-T-fc^;U-2- {1(7 V )V**F v0 fj)Vtf~M 7^J}7x.~)l>) @£g£x5P )V 

xse) t% e> nrc [2- { [ (7 y )v** % 7 s. y } -4- a- 1 h a * *>x^ 

;W7xZjWffli^ (10. 3 g) £7-feh> (30mL) fc*^U^a*->XW* (10 
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mL) *MTin*30$H*#Lfc. K^fctSftMW* (50 iL), ftftfttt* (100 mL) 
*JPAiWx^ (3 X 50 mL) T?fflHJl,fc. tll$^tTli7^yr) A ^ 

S'&ir'Cfr^A^n^h^:^ — (Si02 300 g, ^1?->/Ifr^X5P;!/ l : 1) T 
^f-iWfe (10.3 g, 8530 £|f&?ft^#/£t,T#fc 0 
li g) 

(4-zir 3^-2- {[(7'J >0 - ;u] 7$y}7x-;wpt 

I*§e) IkZSun f ) Tf# 6 tlfc (4-T-fe^;P-2- {[(7'J ;P*-*>0 # - ;W T 5 / } 
7i=;W|»x^ (17. 6 g) *x^y-;w (176 mL) fc*#UMNaOH* (132mL) 
tCCTfftlATlWWfflWbfc. £j6Jft£2M*K (400 mL) ^D^.X^ y-J^Mffii 

(11.2 g, 70*) £bT#fc. *6te*Ji&»»X^;PTSftajb, SHRT^^^A 
Tft«bjtilb*ji*«JBE»SjUTafl9« (3.58 g, 22*) *#fiH#£LT#&. 

'HNMR (400 MHz, CDC1 3 ) <5 2.59 (s, 3H), 3.74 (s, 2 H), 4.68-4.70 (m, 2 H), 
5.27 (bd, 1 H, J = 10.8 Hz), 5.35 (bd, 1 H, J = 15.3 Hz), 5.60 (bs, 1 H), 7.34 
(d, 1H, J = 7.9 Hz), 7.70 (bs, 1 H), 7.74 (dd, 1 H, J = 1.5, 7. 9 Hz), 8.25 (bs, 
1 H). 

Ig h) 

(4-Tir 9=^-2- { [ <r u ;Psh* >-) * ;i^x; w 7$;}7x-;w i«4-x h □ 

I Sg> TJ»6n&(mf;H-i[(7yW J /)M*^]73y}7i = ;M 
IHtt (10.9 g), h>JX^7$> (11 mL) ©DMF (100 mL) |«|fc^-f, Q ^> 

^ :/D ^ H (17 -°e) ft*aTfliDAiwffla»ufc # RjeweiciSftAM* (500 mu 

(300 mL) ^to^.iimx^;i/ (200 mL, 2 X 100 mL) TTttWUfc. 
TISSIA** (100 mL) TifefrU ^V^->«7AT^bMiiL«$MiE^ 
U »*7A^D?h^77^- (Si02 300 g, ^f>/Six^//7nu 
*;PA=3 : 1 : 4-0 : 1 : 1) fcj:D*fMba^% (16.4 g, 98*0 

iLT#feo^&}-c<Dfeo$^Dn^A/^it>^e>M^^frVi@^%(io.4 
g, 64*) ^a«tLTfh 

'HNMR (400 MHz, CDC1 3 ) 5 2.61 (s, 3 H), 3.78 (s, 2 H), 4.68-4.70 On, 2 H), 
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5.24 (s, 2 ED, 5. 27-5.30 (m, 1 H), 5.35-5.40 (m, 1 H), 5.93-6.01 (m, 1 H), 7.32 
(d, 1 H, J = 8.0 Hz), 7.46-7.50 (m, 2 H), 7.71 (dd, 1 H, J = 1.8, 8.0 Hz), 7.73 
(bs, 1H), 8.22 (td, 2 H, J = 2. 3, 6. 8 Hz), 8.38 (bs, 1 H). LCMS (EI) 413 (M+D+. 

xe i) 

5 (2-{[(TU;U^>')*;i/#^;WT$y}-4-{[(2R,3S)-3-((lR)-l-{[tert-y5 1 ;l/ 

XSh) T# Ztltc (4-Til^;l/-2- { [ (T U frttls) ti)V^ZL)V] 75;}7x~;W 
tt4-^ha^>^ (10.0 g). hUX?JV75> (8.2mL) ©:&tt;*5PU-> (100 

io mD ^Jco , CThu^;i/^D^^>x;i/^>MHU^^;i/>'U;u (11.9 g) £*jtT 

Vtz.o )VX./-)V3l-^)l(D§im&nCT»mmW:. (2R,3R)-3-((lR)-l-{[tert- 
ttMit^JV) J"J;Wt*5/H^)-4-t*V-2-7W»7tf-h(6. 98 
g)> 3#ftS£l& (4.65 g) ^O'CtTin^llBtr^^^e.^ 
(2R, 3R) -3- ( (1 R) -1 - { [ t er X-^)V & * ^)V) U M Or* >-} X^P;V) -4-^ V -2- 

15 r^^JVT^-h (3.0 g) ^iP^MTHBt^jt^bTco M^#l^5» 
^tK^U^AtK^ (380 mL) &r£t&fn:fe:^7K (100 mL) ^in^-> Sfxfjl/ (200 
mL, 2X100mL) "elt&ffibfc. f lIS'&tTliT^y'i/ATSjlbftiUil 
£MEE$^b> iI&*7A^D7 (Si02 500 g, 'N^+J- >/@^X^ 

;H : 1-1 : 3) T*t§gbT@W#J (11.4 g, 70%) ^7^7 7X^1X11 

20 fe 0 

l H NMR (400 MHz, CDC1 3 ) 6 0.08 (s, 3 H), 0.0.8 (s, 3 H), 0.88 (s, 9 H), 1.25 
(d, 3 H, J = 6.2 Hz), 2.90 (dd, 1 H, J = 2. 2, 5.1 Hz), 3.18 (dd, 1 H, J = 10.1, 
17.8 Hz), 3.45 (dd, 1 H, J = 3. 0, 17.8 Hz), 3.79 (s, 2 H), 4.10-4.15 (m, 1 H), 
4.20-4.26 (m, 1 H), 4.69 (td, 2 H, J = 1.4, 4.4 Hz), 5.25 (s, 2 H), 5.27-5.31 
25 (m, 1 H), 5.35-5.40 (m, 1 H), 5.93-6.03 (m, 1 H), 6.12 (bs, 1 H), 7.34 (d, 1 
H, J = 8.0 Hz), 7. 47-7. 50 (m, 2 H), 7.70 (dd, 1 H, J = 1.8, 8.0 Hz), 7.83 (bs, 
1 H), 8.21-8.24 (m, 2 H), 8.39 (bs, 1 H). LCMS (EI) 640 (M+D+. 
IS j) 

[ (2R, 3S) -2- [2- (3- { [ (7 U v) 1j)Vt£ 7 5 7 } -4- {2- [ (4-X h D 
30 ^>^;i/)^->]-2-^VX^;W7ai-;W-2-^yx^;i/]-3-((lR)-l-{[tert- 
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Mi) TftStlfc (2-{ C(T 'j #;i^x;H y $ 

>^U(2R.3S)-M<lK>-l-{[terH^^ 

*y7W>-2-r^]7t^}7x=;W|»4-=hD^>^ (ii.4g) 
##«2£RH*fcLT\ SftJf? (10.4 g, 59%) ^7^77XibTf&, 

LCMS (EI) 998 (M+l)+. 
Ig k) 

(2 ' {[(7,J; ^ *0 # W T 5 J } -4- { [ (2R, 3S) -1 - [2- ( T U 5/) -2- 

IS J ) t# 6 7VJUI (2R, 3S) -2- [2- (3-{[(7U ^> * T 5 

/ } -4- {2- [ (4-X hn^> SW) ^ 5,] -2-^-4, y X ^ ;H 7x-;i/)-2-^VX^ 

>-K;W(h'J7x-;^^r'jf»7tT-h (10.4 g) £THF (200 mL) 

fc**u is$& (3.4 g) *ix\xwmis^ ^Biz2umtr>^-^^mm (26 mD 

^^Ti0^2^ra^bfeo CCfclfflfc (6.3 g) §M^i;i»bf Cl R 

J6WttZ*%m*m*> U ^AtK»* (200 mL) £Jn*. B*x^;p (3X100mL) 

ttibfeo »m«*^T5XI»***U^A*»« (100 mL) TfcfrU J»^* 
^•)^itIIL«$» SLig$ ^ ?A ^ n7 ^- 7 ^ (SiQ2 30Q 

g, 8 : 2-9 0 : 1 0) T*mMVM#)m (9.11 g, « 

iWiR*) ^7^7 7XibT#fc, 

LCMS (EI) 863 (M+l)+. 
IS 1) 

TVM (2R, 3S) -2- [2- (3- { [ (T U 50 # ;M? - ; W 7 S J > -4- {2-** y 
-2- [ ( hf U >-4~f ;M 75/]lWH7x-;W -2-** yif 

>-M ( h 'J 7x-;^7>*7 - 'J r» 7tr- h 

ink) -e# e> nfc (2- acrv )v** >o #;i^x;w 7 $ y } -4- { c (2r, ss) -1 - [2- (r 

U;i^*^)-2-**y-l-(M^ 
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x.~)V)Wm (1.5 g), 4-tfaU^T5> (0.67 g) £THF (15 mL) fc**U WSCI- 
HC1 (0.38 g) &ftI&T30#«^$&fcwsci-HCI (0. 38 g) £jbn*T14l$IHI«#l, 
fe„ JfcJ&JKfcttf&fctfUK (50 mL) £Jn*.#nnsM/A (3 X 50 mL) T&fcHLfc 0 W 

LCMS (EI) 953 (M+D+. 
IS m) 

(5R, 6S) -3- (3- {[(TV - ;W 7 $ J } -4- {2-*h£ V-2- [ ( tf U S?>-4- 
-f;M^;WT^/]x^;H^o:n;i/)-6-[(iR)-l-t 
Tif t'v^ n [3. 2. 0] ^\yh-2-x>-2-)!;M>i7 U ;U 

X8 1) T# 6 nfc 7 U )V [ (2R, 3S) -2- [2- (3- { [ (7 U # X M T 5. 

J > -4- {2-xMr V-2- [ ( tf U S> >-4~f )V* ^) V) 7 $ J ] X^;W 7 x - )V) -1-** y X 

^W-3-((iiO-i-{[tert-y^(^^^;w^u;i/]^^}x^;v)-4-^yTif^ 

^>-l--r;W(hUyo:x;^x*^xU5 :f »Tir5 : —h (2.9 g) 

3 t.mm\ZhTU&}m (0.58g) ft*ft7W77tLT#&. C©fe©l4hU7 

###15 

SES62- (4-T-fe^;U-2-^ DD7irjl/) X5=- ;|/ 



2 - ^ P D7x^?;i/7^3-;|/ (lOg) *^U-> (300ml) KjSflpU i£<ffc;7 ;U =$ X 
#A(28.1g)£jD*.fc 0 *k?frT\ Tiz^l^ D U F (15. Og) *«fTUfc. lftMffe, S 

^***Kta*fc&,fmx:P;w;:T;^ 

*MK b g (4. 47g) £f#7c„ 
'H NMR (400 MHz, CDC1 3 ) 

(5 2.03 (s, 3H), 2.59 (s, 3H) ,3.13 (t, 2H, J=6.8Hz), 4.33 (t, 2H, J=6.8Hz), 
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7.46 (d, 1H, J=8.3Hz), 7.76 (dd, 1H, J=8. 3, 2. 2Hz), 7.85 (d, 1H, J=2. 2Hz) 



6 

1 - [3- ? d D -4- (2- 1 K D * ~>X5F-;» 7x-jWi^;> 




Itm2-(4-T-fe^;U-2-^DD^o:-;P)x^;K4.87g)^^^y-;i/(80ml)^^L, 

@£»(4.42g)£#fco 
'H NMR (400 MHz, CDC1 3 ) 

<5 2.59 (s, 3H) , 3.08 (t, 2H, J=6.6Hz), 3.93 (t, 2H, J=6.8Hz), 7.46 (d, 1H, 
J=8.3Hz), 7.76 (dd, 1H, J=8. 3, 2. 2Hz), 7.89 (d, 1H, J=2. 2Hz) 

7 

4-T-fe^;i/-2-i7 p D 7 a:x;H^ 

o >^ 0H - y^ 0H 

l-[3-^DD-4-(2-k KD^^;W 7iZjHl^ >(4. 42g) ^T-fe h>(50ml) 
fc^$?U 5^3 ->XI£|g (13ml )£*Qx.fc 0 S^^^mx^;i/tCT#IR, ^7Xfc 

D D ^;i/A : * # J ~;i/=25 : 1) \ZXmU (2. 65g) £#fc c 

'H NMR (400 MHz, CDC1 3 ) 

6 2.59 (s, 3H) , 3.89 (s, 2H), 7.51 (d, 1H, J=8.3Hz), 7.84 (d, 1H, J=8.3Hz), 
7.90 (s, 1H) 
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4-7t?Jh2-^DD7iZJl/ii (2.65g, 12. 5mmol) ©DMFiM(26mL) iz h U X.^ 
)l>72.> (3.5mK 25 mmol) £4-X hD^^J^DY-f H (5. 4g, 25mol) 

hexane:EtOAc = 2:1—1:1) CTlIL, fi-fi^ll £ LT4-X h D^>i^ (4-Tiz 
^;i/-2-i7DP^^-;i/)T-fe-r— h (3.56g, iR^82%) £#T> ^ Sift 
^ffl^feo 4-~ hD^>>?;i/ (4-Tir5F;V-2-^DD:7jcx;i/)Xir^-> (3. 56 g, 
10 11.4mmol) i h»Jxf;i/75> (2.0mK 15.9 mmol) (Dmt*^U> (36 ml) m 
h U 7Mn^^>XM>^h 'J / jl, (2.4 ml, 14.8 mmol) £0t: 

(2R, 3R)-3-((lR)-l-{[tert-^;i/(^^^;W^U;i/]^v}x^;0-4-^y-2- 
Tif^^^l/T-fe^- h (4. 6g, 15.9mmol), BVikmm (2. 2g, 6.8mmol) %0X1\Z 

7mj-hvvi±7kmm\zm%.mmm&frmh, ym^mm^^xmiavrco mmm 

^yy-f— (~>U^7^;H80mK hexane:EtOAc = 4:1—0:1) iZXmUV. 4-"hn^ 

>V)V (4- { c (2# 35) -3- ( a r) -l- { [ /er/-^^;v <s>* ^;io ^ u ;w X^JW -4- 

20 T1£3^>-2-r;W 7tfM-2-^DD7x-;W Tir:r- h(5. 2 g, JR*79. 1%) 

'HNMR (400 MHz, CDC1 3 ) 5 0.079 (s, 6 H) ,0.88 (s, 9 H), 1.26 (d, 3 H, J = 6.2 
Hz), 2.88 (dd, 1 H, J = 5.2, 2.4 Hz), 3.14 (dd, 1 H, J = 18, 10 Hz), 3.43 (dd, 
1 H, J = 17.6, 2.8 Hz), 3.92 (s, 2 H), 4.09-4.12 (m, 1 H), 4.21-4.23 On, 1 H), 
25 5.26 (s, 2H), 6.06 (br-s, 1 H), 7.50-7.54 (m, 3 H), 7. 82 (dd, 1 H, J = 8.4, 2.0 
Hz), 7.89 (d, 1 H, J = 2.0 Hz), 8.22 (dd, 2 H, J = 6.8, 4.8 Hz). 
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##«8T?»6nfc4-= Kn^>^;K4-{[(2i?,3^-3-((liS)-l-{[/ <? r/-^;K^ 

i^JWrtf- h (5.2g, 9.6mmol) t7 V JltfV ttVU— M#$Jtt (i.8g, 13.6 
mmol) £h;Ux> (105 ml) fc»#U ^->X^-^ h^y 

»«^^64l»mAlNMKib^. EJHK**«U »3(E*i2,6-;^i?> (1.9mL, 
16.3iiinol)fcTHF(101ml)K^tfU^ 

12. 7 mmol) &ttTbl2$HWSMfck&. £J&^#<Z>^»&§3*J£H^TTitSiJU 
THFfcTftfrU mtett^S^TttftLfc. 39lttKr&l, 4-S?*^-9-> (108 
ml) fc»#U hU^xn;U7jsXr7^> (5. 2g% l9.9mmol), 2. 6-;i^5» (2.4nL, 
20.8 mmol) *Jn*.4<rCfcT6 *NUl#Lfe. JHfrft, E**£tt»U a&totcgt 

^y'J*m7A^DTh^77^-(yij^^> 180mL,^\^>/SP^x^;u = 
2:1-1:2) (ITltIL, TVMMX. *S)-Z-((\It)-\-{Uert-7^)V&*?-)V) 5/iJ 
; W ^Mx^)-2-[2-(3-7DD -4- {2- [ (4-X hD^>^)t*i/]-2-t+Vl 
WW7x^)-2-t+yx^W-4-^V7^>- 1 -<;W } ( h tj 7i-j^ 
X^xU^^Tirer-h (5.4g, JR*£64#) Sfffe7^77XibT#fc. 
LC/MS (EI) 933 (M+l) 



1 0 



WO 2004/089954 



PCT/JP2004/004978 



7 7 




:r*§a) 



##« 9 t# sn&r u ;w c a*, 3^ -3- auo-i-a ten-?** ~> u ;w 

^ M X^;W - 2- [2- (3-* D P-4- {2- [ (4- - h p ^ >s?;p) ^-^ ,>] -2-*-* » y X 5P 

5 ;W7x„;w-2-^ v x^;u] -4-rt * y 7 1 -f ; W }(h'J7xr;^ 

#7 - U T-fe-x— h (2. 0 g, 2. lmmo 1 ) £THF40mL \ZMMU ffi«&*&*2. lg (31 . 5mo 1) , 

^(cT5fi#p B m#bfeo jE^jBts-fe^-r hMj&mm^MzT fornix %m&5%m 

Bbfc** U flHMHfckTttMK «0R^ h U wilt, 

= i:0—25:O fcT|«RU (4-{[(2tf, 3^-l-[2-(TU;U^>»-2-^ 
V-l-(h>J7i-;^*7-'Jf>)l^W-3-((m4^[/ e/ /-^K^^ 

Ml (1.7s, «98%) S«Hfi7W77tbTftft. 
15 LC/MS (EI) 799 (M+l) 
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Xga)T#e>nfc(4-{[(2iP,35)-l-[2-(TU;i/^^)-2-^y-l-(hUy^-;p 

;W-4-^V 7if^^>-2-~f ;« T-fe^;W-2-^ p n7x^)|»(i. 4g, 1. 75mmol) 
£, 4-T5/^^;P-r^yy-;i/27K?O^(0.51g, 3.0mmol), h Ux^;PT5 >(0. 83 
ml, 6.0mmol) ©tK&DMF (20mL) »ttk:jD^., MttTl-t: H P^->^>\/ h ij /y- 
;K0.47g, 3.5mmol), EDCI(0.67g, 3. 5mmol) ZtiatUto 57>P«#Lfc^, 

D7h^77^- 60mL, ^nn*H/^^;-;v = 1 :0-+10:l-5:l) 

fcTlMBU TU;K[(2i?,3^)-3-((l^)-l-{[/^/-^;K^^ ;W , >u 
X^;W - 2- [2- (3-^7 D P-4- {2- [ (1H ^ ^y_ ;1/ _ 5 _^ ^j W75y] -2-^ y 
i^}7i^)-wyi^]4-^y7W> l ;w } a u 7 x ~)V 

U ^» T-fcT— h (1 . 3 g , IR*84%) $Iifi7^7r7t bT#fc. 
C©t>Ott*©*^©^fc«V^rU^{[(2Jt3J)-8-((lA-l-{[/#i-^^;p( S ? 
* 5F;u) 5/ U )V\ v} X5P;» - 2- [2- (3-* a D-4- {2- [(USM^ ;m 

-f;W } ( h U 7i-;^*7n'Jr»7tf - h (1.29 g) £4-S^^;K7^y 
t?U^> (18 mg, 0.14 mmol) <SrtfU>>> (13 ml) fc**U MCfcTrLUl^P 
n*;M-h (0.2 ml, 1.9 mmol) *JnA20»tt»bfc. R*«JCB»x^*lp 

mm**, tt»^fcK«x?i5fe^b, WT-h'j^tm ««ruii6«i 

(1.35 g) -t©**3»70H;TFA*»«(10iiL)fc**b, 5# 

T, dOfeOtt-^-OS^osifefcffiVifc. #&nfefffi7^777 (1.2 g) 
£hUX5P;VT=-> (1.56 ml, 11.2 mmol) £THF (24ml) te»*U 0"CfcT 
^PDhU^?;k>7> (1.52ml, 8.4mmol) &Jd*, 54MWa»bfc«, ftffiflr 
HfcMfcT254M»bTW)^!k»flrK:TJ1WjILfc. Bttfclll^, 

mV7VJU B-{[({4-[((24 8d-l-[2-(7UJU^5/)-2-**y-l-(hU7xn;i,jK 
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^V-;iM-#;i^^>i/-h (1.27 g, ir^83%) ^ffeittiiitife. 

LC/MS (EI) 919 (11+ 1) 

5 

igc) 

JlUb) TTfc&nfcTU/P B-{[({4-[((2A3^-l-[2-(7U;i/*^5/)-2-*^y 
-1-CHJ 7x^^^7nUf»X5FJW-4-^V-3-{(l^)-l-[(htj *?-)l>>V 
)V) tti/] jl^M 7Hrf-*j >-2— r ;W 7«fe^;M -l-Z uuv^M Tir^P ;w y ^ 
io /]^^;W-iM5^\/-;i/-i-*;^4->ix-h(i.27g)^h;i/x> (26m l) fcjg 

»U N, 0-HXhU^^k>U;P7tl>7$H (0.7ml), 2, 
-p-^^/-;V (20mg) «Jn*., 100 < C^T2B#Ki0^M^bfe o EJHfte* 
«SU H»7A^DYh^7^ ('>U^y;P 150mL, i7DDMA: ;* 
• = 100:0-100 : 3) T««U 7U;K5A 6,5)-3-(4-{2-[({l-[(TUM^ 

^o:-;i/)-7-^v-6-{(i^-i-[(hu^^;i/^u;w^v]x^;w-i-yift*^^ 

P [3. 2. 0] h-2-x>-2-* JP3j?^ '>!/- h (0.78 g, W89%) SStfi»3R*i: 

1 H NMR (400 MHz, CDC1 3 ) 6 0.15 (s. 9 H), 1.29 (d, 3 H, J = 6.4 Hz), 3.10-3.30 
20 Cm, 3H), 3.69 (s, 2H), 4.15-4.21 (m, 2 H), 4.35 (d, 2 H, J = 5. 6 Hz), 4. 58-4. 65 
On, 2H), 4.85-4.87 (m, 2 H), 5.18-5.46 (m, 4H), 5.81-6.05 On, 2 H), 6.12-6.20 
(m, 1 H), 7.30 (s, 1 H), 7.36-7.70 (m, 3 H), 7.45-7.60 Cm, 2 H), 8.05 (s, 1 H). 

25 Mc)T#e»nfeTU;i/(5i?,65)-3-(4-{2-[({l-[(TU;i/^^)^;i / #r:;W-l^ 

-6- { cm -l- [( h u ;* 5p;i^> u ;w ^-*s^] x^;i/} -i-y if tf □[3.2.0]^ h-2- 

X>-2-#;^^>l/~ h (0.78 g, 1.22 mmol) &THF (23ml) £ 7 Jc (11 ml) 

\mmu 5m*^mvvK*-*-*8imvmte>, o.i N^m^^^< vtmr 

30 bpH = 3.0fcWI8gb&. 15#ffc mumW7k*®-o< Di^TLpH = 6.8lCi||L-, 
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fiftfttt* (5omo iHKx^;w*aiufc. wawis^Taatt^ h u 

fclTifcik ffift, iftHSU TU;K5y?,65)-3-(4-{2-[({l-C(TU;U^-»^;l/#- 
M-\B-i 5 ^/-;]/-5-y 1}^?W7^ /] -2-^+ V X3VW -3-^QD7i^ 
;W-6-[(lif)-l-tFD^^X^;W-7-^V-l-Tift:~>i7D [3.2.0] v\7°h-2-X> 
5 -2-#;]/zt^>l/-h (0.54 g, ij»78%) Slf^TWr^tlTtL 

1 H NMR (400 MHz, CDC1 3 ) 6 1.37 (d, 3 H. J = 6.0Hz), 1.61 (br-s, 1 H), 3.13-3.35 
(m, 3H), 3.69 (s, 2H), 4.20-4.32 (m, 2H), 4.35 (d, 2 H, J = 6.0 Hz), 4.57-4.75 
(m, 2 H), 4.86 (d, 2 H, J = 4.8 Hz), 5.20-5.50 On, 4 H), 5.80-6.02 (m, 2 H), 
6.10-6.20 On, 1 H), 7.31 (s, 1 H), 7.37-7.40 (m, 2 H), 7.45-7.60 On, 2 H), 8.06 
10 (s, 1 H). 




(5R, 6S)-6-C(lR)-l-h Fd^>X5P;H-3-(4-* h^^^xx;P)-7-^y-l-T1f 
15 \±ist> U [3. 2. 0]^^ h-2-X>-2-*;V#>*^- h U ^Ai£ (0. 17g) **gi|DMF (1. 7 
ml) \zmm^td&t. JfcJftU tfAD'fM+v'^^Va-^H (0.1 2g) <£>f£ 
MKF(1.2ml)^?j££t$o< DtSfTU 3f#Lfc 0 3 0M, I&1tX3\>V&ip;5U 

U 7 A (^vW>: @t^X?Ml/=l : 2~fw1feX5 t ;K0#.) fcTfilS U [ (2, 2- 

20 ^^^yoAV-<;W^5/^^;i/ (5R,6S)-6-[(lR)-l-h FD^yXfjl/]-3-(4- 

— h (0.15g, W70%)<H#fco 

'H NMR (400 MHz, CDC1 3 ) 

6 

25 1 . 1 9 (s, 9H) , 1 . 37 (d, 3H, J=6. 4Hz) , 1 . 71 (d, 1H, J=5. 2Hz) ,3.1 8-3. 32 (m, 3H) , 3. 82 (s, 3H) 
, 4. 23-4. 31 (m, 2H) , 5. 79 (d, 1H, J=5. 2Hz) , 5. 89 (d, 1H, J=5. 2Hz) , 6. 87 (d, 2H, J=l 2. 0Hz) , 
7.36(d,2H, J=l 2.0Hz) 
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(5R, 6S)-6-[(lR)-l-fc FD^>-x^;W-3-(4-^ h^^7x=;W-7-^y-l-Ttf 
5 bf->^ D [3. 2. 0] h-2-JL>-2-%)Vtf>Mi- h U ^Al (0. 18 g) *S£«|DMF (3. 6 
ml) \zmffitS J &t£&, *J$U M h U M^^T^-^A (0.1 lg) § 
Jn^-feo ^^H^Dt^Wtf- h (0.16ml) $iTL, $>o<D£^&K:M 

wife. 40^, ^mx^;i/^in^, m#7K> tk, **foKKiT^bfc. «s 

10 fcT**S4U (T-fe^;i/^^)^^;K5R,6S)-6-[(lR)-l-bHD^->X^;i/]-3-(4- 
^ h^^^xx;i/)-7-^V-l-Tif tf D [3. 2. 0] ^ h-2-x>-2-^;v^->l/ 
-h (0.15g> JR2fc48 
'H NMR (400 MHz, CDC1 3 ) 
6 

15 1. 38 (d, 3H, J=6. 0Hz) , 1. 71 (d, 1H, J=4. 8Hz) , 2. 09 (s, 3H) , 3. 20-3. 30 (m, 3H) , 3. 83 (s, 3H) 
, 4. 22-4. 31 On, 2H) , 5. 80 (d, 1H, J=4. 8Hz) , 5. 87 (d, 1H, J=4. 8Hz) , 6. 88 (d, 2H, J=7. 2Hz) , 7 
.39(d, 2H, J=7.2Hz) 



20 




(5R,6S)-6-[(lR)-l-t Kn3^>X3^l/]-3-(4-* h*~>7 xx;i/)-7-^V-l-T1f 
M^Z U [3. 2. 0] h-2-X>-2-^J )V#>Wtf- hVV&m (0. 43 g) ^^DMF (4. 3 
ml) Ift h U X9 1 JK>yJl/7 > : E->? A (0.25g) ^iP^.fe 0 
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l^nni^^n^vw^-b ( 0 .62g) zmrv, so^-etinmvm. 
mm^)i=i : 2-^i : 3^mmx.^)i<D^)izTmmv. l-u^n^^n*^) 

*;pfc;W^Mx^;K5R, 6S)-6-[(iR)-i-t: Fd^->x^;w-3-(4-^ b*isy 
oc-;i/)-7-^y-i-Tif t^>^7 d [3. 2. o] h-2-X>-2-*;^^~>^_ h (o. i2 

'H MR (400 MHz, CDC1 3 ) 
6 

1. 13-1. 99 (m, 17H) , 3. 17-3. 31 (m, 3H), 3. 82 (s, 3H) , 4. 19-4. 26 (m, 2H) , 4. 60-4. 65 (m, 1H) , 
6. 83-6. 90 (m, 3H) , 7. 39. (t, 2H, J=8. 0Hz) 




(5R,6S)-6-[(lR)-l-t: Ho^yx^H-3-(4-^ ^-)V)-7-^-^j-i-y-tf 
fcf v-^ D [3. 2. 0] s\7° h-2-X>-2-#;t^>gg^ h U ^ Am (0. 15 g) ^^DMF (2. 0 
ml) lzMmis*mtfi%lls*i 0 4-^n^E^^-5-^^-l,3-^^y;l/-2-^-> 

(ii5m g ) zmrisTcW:, mwv, 30^, mm*m^\zzmwtwhtz.'&, mm*. 
*«su nm&is*)ji¥)Vft7Amm^)v<D&)\zTmm:V, (5-^^;i/-2-^v 

-l,3-^^V;U-4-r;W^^;i/ (5R, 6S)-6-[(lR)-l-fc HP^~>X^]-3-(4-^ h 
*^y^-)V>-l-**V-\-T^\f.is? O [3. 2. 01^7 h-2-x>-2-^;u^^k- h 
(O.llg, 4X^60%) £#fc 0 
'HNMR (400MHz, CDC 1 3 ) 
<5 

1 . 37 (d, 3H, J=6. 0Hz) ,1.73 (d, 1H, J=4. 8Hz) , 3. 1 8-3. 32 (m, 3H) , 4. 24-4. 29 (m, 2H) , 4. 90 ( 
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dd, 1H, J=39. 6Hz, 14Hz) , 5. 90 (d, 1H, J=6. 4Hz) , 6. 88 (dd, 2H, J=9. 2Hz, 2. 8Hz) , 
7. 30 (dd, 2H, J=9. 2Hz, 2. 8Hz) 




^*«3T?ft5nfc7U;P (5R,6S)-6-[(lR)-l-fc Kd+'>x?;W-3-(3-^ 
^>7o:-;W-7-^y-l-T1flf^^O[3.2.0]^yh-2-X>-2-^;i'^~>l/-h 
(1.37 g, 3. 99mmolK h'J7x"MX7^> (52 mg), "rh^^rX (hU7 X z 
)lftxyj» /\ Q ^>^A (0) (0.23g, 0. 2mmol) &THF (20ml) izmMV, 0*C 
10 (CT2-X?;K^t>tt h U 7A0StX^;i/ (0.5M, 8.0 ml, 4.0mmol) »!K 
SiD^ll^Kit^bfc. ^\^U-> (30 ml) SJP^.«fmbfee6H#SSSlS»H^T 

»*U C18^t@*^A^nvh^^^^- (^»J:¥n^MmmWakosil 40C18, 
^Krffi ; 0~5%THF/*#-<^>3Sm7jO CXiSbfc. aW«077^'>3>^ 
15 i±TTHF^MJET^Tl^*#LT^#,?^^bT(5R,6S)-6-[(lR)-l-t Kn 
*->X5P;i/]-3-(3-^ h^^^oiXi^^-^y-l-Tiftf^^PES^.Oj^yh^- 
X^-2-^M^thU^ii (297 mg, JRsf£23X) £#fc 0 
LCMS (EI) 304 (M+l). 

'HNMR (400 MHz, DMS0-d6) 6 1. 09 (d, 3 H, J = 6.3 Hz), 2.82 (dd, 1 H, J = 15. 
20 6 Hz, 9.9 Hz), 3.01 (dd, 1 H, J = 15.6 Hz, 8.5 Hz), 3.08 (dd, 1 H, J = 6. 5 Hz, 
2.8 Hz), 3.63 (s, 3 H), 3.80-3.88 (m, 1 H), 3. 92-3.97 (m, 1 H), 4.94 (d, 1 H, 
J = 5.0 Hz), 6.62 (ddd, 1 H, J = 8.0 Hz, 2. 5 Hz, 0.7 Hz), 6.94-6.96 (m, 1 H), 
7.06 (t, 1 H, J = 8.0 Hz), 7.09-7.10 On, 1 H). 

25 mmm e 
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HO 



OMe 



HO 





OMe 



^»J5T#e>n^(5R, 6S)-6-[(lR)-l-h H D^vX^;W-3-(3-^ h + :>:7xX 
;W-7-^V-l-Tif fc?>-^ n [3. 2. 0] h-2-x>-2-#;i/tf>^- h y ^A^dOO 

(5R,6S)-6-[(lR)-l-hHD^->X5";W-3-(3-^ b*is7 ^-;W-7-^V-l-T-tf fcf 
i'^ d [3. 2. 0]^^ h-2-I>-2-* j^+y I/- h (114 mg, W8830 
LCMS (EI) 418 (M+l). 

1 H NMR (400 MHz, CDC 13) 6 1.18 (s, 9H), 1.36 (d, 3 H, J = 6.3Hz), 3.17-3.55 
(m, 3 H), 3.80 (s, 3 H), 4.18-4.32 On, 2 H), 5.76 (d, 1 H, J = 5. 5 Hz), 5.85 
(d, 1 H, J = 5.5 Hz), 6.87-6.92 (m, 3 H), 7. 23-7.28 (m, 1 H). 



3t®t [Tetrahedron Letters, 34, 3211-3214(1993)] ^fBife<D^fe^2pDT#e» tlfc 
4-XhD^>^;K5R, 6S)-3-(4-Xh*^:7aix;»-6-[(lR)-l-k 
^V-l-Ttfk^>^n[3.2.0]^\y°h-2-X>-2-^;i/^^lx--h (l.39g) <D 
THF(28mL)^£7]<<$U ^7jc^ h y ^A©-T ^>3m7R(28mL)|§^ 10«A°^^ 
^A^[50^7jc](0.14g)^Jn^^^ 3?ffifCT7|tS§fc«g|U |S|^T3Btr B 1^# 
bfc 0 hTntgiJU »^^ODz}N;K80inL)^:]!jD^.Wa«<t^giL^: 

-<^>^7K20mLtTJfimb^o ^l^tBLfe7K^^MflETfclBtr B 143^TW 
^^^5feUfe^C18^g^^A^D^h^^7^-(Wakosil C18 i^ffi^^A, 
; -f :*>£^7R/THF) ^T|*^^^L^ (5R, 6S)-3-(4-X h^y7i- 

;W-6-[(lR)-l-t HD^^x^;W-7-^y-l-T1fk^>^P[3.2.0]^7 o h-2-X> 
-2-#;i^>@£:7- h y ^A1£(0. 44g, «42K) £#£- o 




cf OPNB 
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1 H NMR (400 MHz, D 2 0) 6 

1.20(d.3H, J=6.4Hz),1.26(t,3H, J=6. 8Hz), 2. 95(dd, 1H, J=17. 2Hz, 10. 0Hz) , 3. 25 (dd, 1 
H, J=17. 2Hz, 8. 4Hz) , 3. 35-3. 38 (m, 1H) , 4. 02 (q, 2H, J=6. 8Hz) , 4. 1 2-4. 17 (m, 2H) , 6. 83 (d 
, J=8. 8Hz, 2H) ,7.16 (d, J=8. 8Hz, 2H) 




mmm i t# (5r, 6s) -3- (4-x h * ->y -6- [ (ir) -i-.t f n * ->x^ 

M -l-ttV-l-T*?¥->? U [3. 2. 0] s\7 h U V Alt (0. 2g) 

(Dnmnwmm^^L, hack ;i^^>^5p;i/a-^< F(o. Hg^mMjgT 

ffJlX^&t? DYh^7^- (fiX^Jp©^) D if©®* U [ (2, *^)Vyu 
n;-<)V)jr*y*^)V (5R,6S)-3-(4-Xh^>:7:i:X;!,)-6-[(lR)-l-t: Fn^>X 
^)V\ -7-^-^r V-l-T-tf t: ~>^7 p [3. 2. 0] ^ h-2-X>-2-;2j;i^^> 1/- h (0. 15g> 
15 JK^60%)^#feo 

'H NMR (400 MHz, CDC1 3 ) 6 

1. 19 (s, 9H), 1. 36 (d, 3H, J=6. 4Hz), 1. 41 (t, 3H, J=6. 8Hz), 1. 81 (d, 1H, J=4. 8Hz), 3. 18-3. 
31 (m, 3H) , 4. 05 (q, 2H, J=6. 4Hz) , 4. 23-4. 28 (m, 2H) , 5. 79 (d, 1H, J=5. 4Hz) , 5. 88 (d, 1H, J= 
5. 4Hz) , 6. 81 (d, J=8. 4Hz, 2H) , 7. 35 (d, J=8. 4Hz, 2H) 

20 
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2 1 




C0 2 R 





mmm9 


mmm 1 o 


mmm 1 1 


R a 


-H 


-H 


-H 


R b 


-OEt 


-OEt 


-H 


R c 


-H 


-H 


-0CF 3 


R 


-Na 


-CH 2 0C0 t -Bu 


-Na 


ft 


'H NMR (400MHz, D 2 0) 6 
.1.25 (d, 3H, J= 6.4Hz), 
1.30 (t, 3H, J= 7.0Hz), 
3.02 (dd, 1H, J= 16.9Hz, 
9. 8Hz), 3.35 (dd, 1H, J= 
16.9Hz, 8.4Hz), 3.42- 
3.48 (m, 1H), 4.05 (q, 
2H, J= 7.0Hz), 4.16- 
4.28 On, 2H), 6.83- 6.95 
On, 3H), 7.21- 7.29 (m, 
1H) 


'H NMR (400MHz, CDC 1 3 ) <5 
1.18 (s, 9H), 1.37 (d, 3H, 
J=6.3Hz), 1.41 (t, 3H, 
J=7.0Hz), 1.73 (d, 1H, 
J=4.9Hz), 3. 17- 3.30 On, 
3H), 4.02 (q, 2H, J=7.0Hz), 
4.24-4.31 On, 2H), 5.78 (d, 
1H, J=5.5Hz), 5.86 (d, 1H, 
J=5.5Hz), 6.83- 6.92 On, 
3H), 6.99- 7.26 On, 1H) 


'H NMR (400 MHz, 
D 2 0) 6 

1- 19 (dd, 3H, J=4. 0Hz 
,6.4Hz),2. 97 (dd, 1H 
, J=16.8Hz, 10Hz),3. 
32 (dd, 1H, J=l 6.8Hz, 
8. 4Hz), 3. 39-3. 41 On 
, 1H), 4. 13-4. 22 On, 2 
H),7.18(d, J=8.4Hz, 
2H), 

7.31(d, J=8.4Hz,2H) 
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m2 2 




C0 2 R 





mmm 1 2 


^mm 1 3 


m&m 1 4 


R a 


-H 


-H 


-H 


R b 


-H 


~H 


-H 


R c 


-0CF3 


-CH 3 


-CH 3 


R 


-CH 2 0C0 t -Bu 


~Na 


-CH 2 0C0 t -Bu 


i — $ 


'H NMR (400 MHz, 
CDCI3) 6 
1.18(s,9H),1.37(d 
,3H, J=6.4Hz),1.75 
(d, 1H, J=4.8Hz),3. 
17-3. 34 (m, 3H),4. 2 
6-4. 33 (m, 2H),5.77 
(d, 1H, J=5.6Hz),5. 
87 (d, 1H, J=5.6Hz), 
7. 19(d, J=8.0Hz, 2H 
),7.39(d, J=8. 0Hz, 
2H) 


l H NMR (DMSO-d 6 , 400 MHz) 
d 1.09 (d, 3 H, J = 6.3 
Hz), 2.18 (s, 3H), 2.79 
(dd, 1 H, J = 9.8 Hz, 15.7 
Hz), 2.99 (dd, 1 H, J = 8. 6 
Hz, 15.7 Hz), 3.05 (dd, 1 
H, J = 2. 8 Hz, 6. 6 Hz) , 
3.80-3.88 (m, 1 H), 
3.90-3.97 (m, 1 H), 4.93 
(d, 1 H, J = 5.0 Hz), 6.95 
(br. d, 2 H, J = 8.0 Hz), 
7.29-7.31 (m, 2 H). 
LCMS (EI) 288 (M+l + ). 


'H NMR (CDC 1 3 , 400 MHz) 6 
1.19 (s, 9H), 1.37 (d, 3 
H, J=6.3 Hz), 1.90 (br. 
d, 1 H, J=4.0Hz), 2.36 
(s, 3 H), 3.21 (dd, 1H, 
J=9.8 Hz, 18.3 Hz), 3.24 
(dd, 1 H, J=2. 8 Hz, 6. 8 
Hz), 3. 31 (dd, 1 H, J=8. 9 
Hz, 18.3 Hz), 4.21-4.31 
(m, 2 H), 5.77 (d, 1 H, 
J=5.5 Hz), 5.87 (d, 1 H, 
J= 5.5 Hz), 7.16 (br. d, 
2 H, J=8.0 Hz), 7.26(br. 
d, 2 H, J=8. 2 Hz) . 
LCMS (EI) 402 (M+l + ). 
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-H 


-H 


R b 


-CH 3 
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'H NMR (D 2 0, 300 MHz) 
6 1.15 (d, 3 H, J = 
6.4 Hz), 2. 16 (s, 3 
H), 2.91(dd, 1 H, J = 
9.7 Hz, 16. 8 Hz), 3.27 
(dd, 1 H, J = 8. 4 Hz, 
16.8 Hz), 3.35 (dd, 1 
H, J = 2. 8 Hz, 6.0 Hz), 

a nc A 1 O /m O TT\ 

4. Uo-4. 18 (m, 2 H) , 
6.98-7.15 On, 4 H). 
IR (ATR) 1743, 1585, 
1389, 1308, 1250, 
1223, 1134, 1001, 
947, 783, 694 cm" 1 . 
LCMS (EI) 288 (M+l + ). 


'HNMR (CDCI3, 300 MHz) 
6 1.18 (s, 9H), 1.37 
(d, 3 H, J = 6. 2 Hz) , 
2.35 (s, 3 H), 
3.15-3.36 (m, 3 H), 
4.23-4.33 (m, 2 H), 
5.77 (d, J = 5.5 Hz), 
5.85 (d, J = 5.5 Hz), 
7. 12-7. 24 (m, 4 H). 
IR (ATR) 2974, 1751, 
1481, 1458, 1340, 
1267, 1182, 1120, 
1095, 1022, 980, 785, 
731, 696 cm" 1 . 
LCMS (EI) 402 (M+l + ). 


'H NMR (DMS0-d 6 , 400 MHz) 
<5 1.09 (d, 3 H, 1 = 6.3 
Hz), 2.8K dd, 1 H, J = 9. 8 
Hz, 15.7 Hz), 3.03 (dd, 1 
H, J = 8. 5 Hz, 15.7 Hz), 
3. 08 (dd, 1 H, J = 2. 8 Hz, 
6.6 Hz), 3.18 (s, 3 H), 
3.81-3.88 (m, 1 H), 
3. 91-3. 97 On, 1 H), 4. 28 
(s, 2 H), 4.94 (d, 1 H, J 
= 4.9 Hz), 7.09 (br. d, 2 
H, J = 8.3 Hz), 7.38 (br. 
d, 2 H, J = 8. 3 Hz) . 
IR (ATR) 3491, 3342, 2980, 
2922, 2891, 1780, 1742, 
1585, 1516, 1379, 1306, 
1248, 1213, 1159, 1138, 
1099, 1068, 962, 933, 847, 
816, 783, 708, 677, 638 
cm -1 . 

LCMS (EI) 318 (M+l + ). 




WO 2004/089954 



PCT/JP2004/004978 



8 9 

m2 4 




CQ 2 R 





nmrn 1 8 


mmm 1 9 


mmm 2 0 


R a 


-H 


-H 


-H 


R b 


-H 


-H 


i ~H 


R c 


-CH 2 0CH 3 


-CI 


-CI 


R 


-CH 2 0C0 t -Bu 


-Na 


-CH 2 OCOt -Bu 


W£ 
t 


'H NMR (CDC1 3 , 400 MHz) 
6 1. 19 (s, 9 H), 1.37 
(d, 3 H, J = 6. 3 Hz) , 
1.83 (d, 1 H, J = 4. 8 
Hz), 3.22 (dd, 1 H, J = 
9.9 Hz, 18.3 Hz), 3.26 
(dd, 1 H, J = 2. 7 Hz, 6. 9 
Hz), 3.33 (dd, 1 H, J = 
8.9 Hz, 18.3 Hz), 
4. 23-4. 33 (m, 2 H) , 
5.77 (d, 1 H, J = 5.5 
Hz), 5.87 (d, 1 H, J = 
5.5 Hz), 7.31-7.38 (m, 
4 H). 

LCMS (EI) 432 (M+l + ). 


'H NMR (400MHz, D 2 0) <5 
1.17(d, 3H, J=6. 4Hz), 
2.94 (dd, 1H, 
J=16. 9Hz,9. 8Hz), 3.30 
(dd, 1H, J= 16.9Hz, 
8.4Hz), 3.35- 3.41 
(m, 1H), 4.08- 4.20 (m, 
2H), 7.16- 7.21(m,2H), 
7. 21-7. 27 (m, 2H) 


'HNMR (400MHz, CDC 1 3 ) 6 
1.18(s,9H), 1.37 (d, 
3H, J=6.3Hz), 1.74 (d, 
1H, J= 4.8Hz), 
3. 14-3. 35 (m, 3H), 
4. 19-4. 34 (m, 2H), 
5.76(d,lH, J=5.5Hz), 
5.87(d, 1H, J=5.5Hz), 
7. 22-7. 35 (m, 4H) 
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l H NMR (400 MHz, D 2 0) 6 
1.03(d, 3H, J=6.4Hz),2. 
80 (dd, 1H, J=16.8Hz,8.4 
Hz) ,3. 14 (dd, 1H, J=16.8 
Hz,8.4Hz),3.21-3.23(m 
, IB), 3. 96-4. 05 (m, 2H), 
6. 79-6. 85 (m, 2H) , 
7.06-7. 10(m, 2H) 


'H NMR (400 MHz, CDC1 3 ) 
<5 

1. 18(s,9H), 1.37(d,3H, 
J=6.4Hz),3. 17-3. 33 (m, 
3H),4.25-4.32(m, 2H),5 
.76(d, 1H, J=5.4Hz),5.8 
7(d, 1H, J=5.4Hz),6.99- 
7.06(m, 2H), 7.33-7.37( 
m, 2H) 


'H NMR (400 MHz, D 2 0) 6 
1.18(d,3H, J=6.4Hz),2. 
96 (dd, 1H, J=l 6.8Hz, 10H 
z),3.24(dd, 1H, J=16.8H 
z,8.4Hz),3.39-3.40(m, 
1H),4. 11-4. 20 (m, 2H),6 
.92-7.04(m,3H), 
7. 20-7. 24 (m, 1H) 



^2 6 




C0 2 R 





mmm 2 4 


mmm 2 5 


mmm 2 6 


R a 


-H 


-F 


-F 


R b 


-F 


-H 


-H 


R c 


-H 


-H 


-H 


R 


-CH 2 0C0 t -Bu 


-Na 


-CH 2 0C0 t -Bu 


mm 

f-9 


'H NMR (400 MHz, CDC1 3 ) 
6 

1. 18(s, 9H), 1. 37 (d, 3H, J 
=6.4Hz),1.80(d, 1H,J=4. 
4Hz),3.16-3.34(m, 3H),4 
.24-4. 33 (m, 2H),5.76(d, 
1H, J=5.4Hz),5.86(d, 1H, 
J=5.4Hz),7.02-7. 12(m, 3 
H), 7.30-7. 32(m,lH) 


'H NMR (400 MHz, D 2 0) 6 
1.17(d, 3H, J=6.4Hz),2.8 
5 (dd, 1H,J=1 6.4Hz, 9.6Hz 
),3.29(dd,lH, J=l 6.4Hz, 
8.8Hz), 3.35-3.37(m, 1H) 
,4.08-4.19(ra, 2H),6.97- 
7.06(m, 2H), 
7. 14-7. 19 (m, 2H) 


'H NMR (400 MHz, CDC1 3 ) 
6 

1.17(s,9H),1.37(d, 3H, J 
=6. 4Hz), 1. 74 (d, 1H,J=4. 
4Hz),3. 14-3. 36 (m, 3H),4 
.27-4. 37 (m, 2H),5.72(d, 
lH,J=5.4Hz),5.81(d, 1H, 
J=5.4Hz),7.04-7.34(m,4 
H) 
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'H NMR (400MHz, D 2 
0) 6 

1.16(d, 3H, J=6.4Hz), 
2.97(dd, IH, J=l 6.9Hz, 
9. 9Hz), 3.31 
(dd.lH, J=16.9Hz,8. 5H 
z), 3. 36-3. 43 (m, IH), 
4.06-4.14 (m, IH), 
4.14-4.22 On, IH), 
7. 25-7. 36 (m, 2H), 
7. 52-7. 80 On, 2H) 


'H NMR (400MHz, 
CDCI3) 6 1. 18(s,9H), 
1.37(d, 3H, J=6.3Hz), 
1.78 (br s,lH), 
3. 15-3. 40 On, 3H), 
4. 25-4. 40 On, 2H) , 
5.76(d, IH, J=5.5Hz), 
5.86(d, IH, J=5. 5Hz), 
7. 40-7. 46 (m, 2H), 
7. 60-7. 68 On, 2H) 


'H NMR (400MHz, D 2 0) <5 
1.26(d, 3H, J=6.4Hz), 
2.50 (s, 3H), 3.08 (dd, 
IH, J= 16.9Hz, 9. 9Hz), 
3.43 (dd, IH 
J=16.9Hz,8. 5Hz), 
3. 47-3. 53 On, IH), 
4.17-4.24 On, IH), 
4.24-4.36 On, IH), 
7. 50 (d, 2H, J=8.6Hz), 
7.75(d, 2H,zJ=8.6Hz) 
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'H NMR (D 2 0, 3 0 0 MHz) 6 1.16 (d, 3 H, 
J=6.4Hz), 2. 91 (dd, 1 H, J=9. 5 Hz, 17.0 
Hz), 3.26 (dd, 1 H, J=8. 8 Hz, 16. 9 Hz), 
3.29 (s, 3H), 3.33 (dd, 1 H, J=2. 6 Hz, 
6.0 Hz), 3.66-3.69 (m, 2H), 4.06-4.17 
(m, 4H), 6.81-6.91 (m, 2H), 7.17-7.22 
(m, 2 H). 

IR (ATR) 1781, 1585, 1511, 1456, 1383, 
1288, 1250, 1219, 1192, 1138, 1124, 
1068, 1035, 924, 860, 827, 802, 777, 
710 cm"'. 

LCMS (EI) 348 (MH + ). 


'H NMR (CDClj, 300 MHz) 6 1.20 (s, 
9H), 1.37 (d, 3 H, J=6. 4 Hz), 
3. 20-3. 28 (m, 3 H), 3.45 (s, 3 H), 
3.74-3.77 (m, 2 H), 4.12-4.16 (m, 2 
H), 4.22-4.30 (m, 2 H), 5.79 (d, 1 
H, J=5.5 Hz), 5.88 (d, 1 H, J=5.5 
Hz), 6.87-6.92 (m, 2 H), 7.33-7.39 
On, 2 H). 

IR (ATR) 2974, 1774, 1751, 1604, 
1510, 1456, 1340, 1248, 1182, 1124, 
1093, 1022, 978, 829, 767 cm" 1 . 
LCMS (EI) 462 (M+l*). 
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mmm 3 2 




(5R,6S)-3-(4->Tyyx^;i/)-6-[(lR)-l-t:HD^->X5 : -;W-7-^y-l-Tiftf 
v^n[3.2.0]^\yh-2-X>-2-^;i/#>m^-hU^Ali (0.2g) SftffllDMF (4.0 
ml) !C**b3!k?&?(MjIbfc. 3V{k7'h7tt)l'7> s E~&& (0. 53g), 4- (2-^ 
5 nDx^;v)-^;^u>(iMh;vx>«i.8mL)^p^fcM, Ji#Lfc„ 30^, « 

7A(^dd*M:^^;-;h :0-*10: DfcrOWSU 2-^;!/* U >-4— T ;UX3=- 
;V (5R,6S)-3-(4->'T7^xx;i/)-6-[(lR)-l-t Fn^x^M-^v-i-xif 
10 tf->^D[3.2.0]^\y h-2-X>-2-^j;^^->lx-b(0. 10 g, lR^33%)£#fco 
'HNMR (400MHz, CDC 1 3 ) 

5 1. 37 (d, 3H, J=6. 4Hz) ,1.72 (s, 1H) , 2. 40-2. 51 (m, 4H) , 
2. 58-2. 65 (m, 2H) , 3. 16-3. 37 (m, 3H) , 3. 60-3. 62 (m, 4H) , 
4. 22-4. 40 (m, 4H) , 7. 47 (d, 2H, J=8. 4Hz) , 7. 64 (d, 2H, J=8. 4Hz) 

15 



MM 3 3 




TV)l (5R,6S)-3-(3-^;l/^-a-4-^ h^^7i-;i/)-6-[(lR)-l-h HD^yXf 
;W-7-sJ-+y-l-7if tf>^ P [3. 2. 0]Ayh-2-X>-2-*JI/^'>l/- h (0. 807 g), 
20 fh7+X (h'j7x~MX7^» A'^S^A (0) (50 mgK fU7irM 
X7^> (10 mg) <DTHF(12 mL)^fc2-X^-;P^+h>^hU^A (0. 5M#lSx 
3\>Ma«fc 4.46mL) &£iflTin*.;fc. ^^BE^b, ^S^<b^5 1 l/> (10 mL) 
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*JD*, -f^X&TK (10mLx3®) «bfc„ 7KJi^-B:TMffiTTl^Jt# 
40C18, 38<f) X60mm, ; 0-5 %THF^H-^ CTlSLL 

(5R, 6S)-3-(3->';^n-4-^ h4->^^-;W-6-C(lR)-i-b FD^yXf;W-7-t+ 

V-l-T+Pt:^>i7P[3.2.0]^\^h-2-X>-2-^;^>^hU^A^L (450 mg, IRJ*8 
595S) £#£io 

'H NMR (400 MHz, DMS0-d 6 ) 

<51.08.(d, 3H, J = 6.3 Hz), 2.83 (dd, 1 H, J = 9. 9 Hz, 15.7Hz), 2.97(dd, 1 H, 
J = 8. 5 Hz, 15.7Hz), 3.06 (dd, 1 H, J = 2. 8 Hz, 6.6Hz), 3.76 (s, 3 H), 3.80-3.88 
(m, 1H), 3.89-3.95 (m, 1 H), 4.94 (d, 1 H, J = 5.0 Hz), 6.94 (t, 1 H, J = 9.0Hz), 
7.06-7.10 (ra, 1 H), 7.56 (dd, 1 H, J = 2. 1 Hz, 14.1 Hz). 
LCMS (EI) 322 (M+l*). 



(5R,6S)-3-(3-^;i/^D-4-^ h*v:7;i::n;i/)-6-[(lR)-l-t HD^>/X?JW-7- 

^V-l-T1f}fzy^ni3.2.Q-]^h-2-JL>-2-^J^>m^bV^Am. (100 mg) 
©DMF (3 mL) MflOtTlfnn^^^^^a-^ F (77 mg) 15 
frm.WVfro Kfom^mzi?2L^)V3L-tr)V (50 mL) ^MXmmfiWii (50 mL x 

3®) Tife*u mmv, mm^m&m^v. 

U^M7A^D?hy77-f- (^PnMA:^^y-;i,= 100:0-100:3) 
tiibT[(2 ( 2-^^^yD/V'f;W^->]^5 1 ;i/ (5R,6S)-3-(3-7;i/?To-4- 
* h^5>7o:-;i/)-6-[(lR)-l-k F P^->X^;W-7-^y-l-T1f fc*5/^ n [3. 2. 0] 
^\yh-2-X>-2-^;i/^vl/-h (70 mg, 555(0 
'H NMR (400 MHz, CDC1 3 ) 

61.20 (s, 9 H), 1.36 (d, 3 H. J = 6.3 Hz), 3.20 (dd, 1 H, J = 9. 9 Hz, 18.2 Hz), 
3. 23-3.26 (m, 1 H), 3.29 (dd, 1 H, J = 9.0 Hz, 18.2 Hz), 3.91 (s, 3H), 4.22-4.31 
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On, 2 H), 5.80 (d, 1 H, J = 5.5 Hz), 5.89 (d, 1 H, J = 5. 5 Hz), 6. 90-6.95 On, 
1 H), 7.15-7.20 (m, 2 H). 
LCMS (EI) 436 (M+l + ). 
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'H NMR (DMS0-d 6 , 400 MHz) 5 1.15 
(d, 3 H, J= 6.3 Hz), 2.92 (dd, 1 
H, 1=9.9 Hz, 15.8 Hz), 3.08 (dd, 
1 H, J=8.5 Hz, 15.8 Hz), 3. 14 (dd, 
1 H, J=2.8 Hz, 6.5 Hz), 3.77 (s, 
3 H), 3.89-3.94 On, 1 H), 
3.98-4.03 (m, 1 H), 5.01 (d, 1 H, 
J=4.9 Hz), 6.96 (ddd, 1 H, J=2. 1 
Hz, 4.5 Hz, 8.5 Hz), 7.04 (dd, 1 
H, J=8. 5 Hz, 11.4 Hz), 7.57 (dd, 
1 H, J=2. 0 Hz, 8. 8 Hz) . 
IR (ATR) 3336, 2970, 1743, 1597, 
1516, 1454, 1392, 1323, 1304, 
1261, 1238, 1223, 1207, 1176, 
1122, 1026, 949, 906, 852, 810, 
771, 702 cm" 1 . 
LCMS (EI) 322 (M+l + ). 


'H NMR (CDC1 3 , 400 MHz) <5 
1.17 (s, 9 H), 1.36 (d, 3 
H, J = 6.3 Hz), 3.22 (dd, 
1 H, J = 9.9 Hz, 18. 3 Hz), 

3. 25-3.27 On, 1 H), 3.29 
(dd, 1 H, J = 9.0 Hz, 18.4 
Hz), 3.89 (s, 3 H), 

4. 21-4.32 (m, 2 H), 5.78 
(d, 1 H, J = 5. 5 Hz), 5.86 
(d, 1 H, J = 5. 5 Hz), 6.88 
(ddd, 1 H, I = 2. 1 Hz, 4. 3 
Hz, 8.4 Hz), 7.04 (dd, 1 
H, J=8.4 Hz, 10.9 Hz), 

7. 07-7.09 On, 1 H). 
LCMS (EI) 436 (M+l + ). 


l H NMR (400 
MHz, D 2 0) 
61. 18 

(d, 3H, J=5. 4H 
z),2. 90 (dd, 1 
H, J=16.8Hz,9 
.6Hz),3. 22 (d 
d, IH, J=16.8H 
z, 8.4Hz), 3. 3 
1-3. 33 (m, IH) 
,3. 69(s,3H), 
3. 72 (s, 3H) , 4 
.08-4. 15 On, 2 
H), 6. 77-6. 88 
On, 2H),6.93( 
s,lH) 
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H NMR (400 MHz, CDC1 S ) 6 
1. 18(s,9H), 1. 37 (d, 3H, J=6 
0Hz), 1.69(d, 1H, J=4. 8Hz) 
, 3. 21-3. 31 On. 3H),3.88(s, 
3H), 

3.90(s,3H),4. 24-4. 29 (m, 2 
H),5.81(d, 1H, J=6.6Hz),5. 
88 (d, 1H, J=5. 6Hz),6.82(d, 
1H, J=8.4Hz),6.98(dd, 1H, J 
=8.4Hz,2.0Hz), 
7. 07(d,lH, J=2.0Hz) 



H NMR (400MHz, D 2 0) 
6 

1.20(d,3H, J=6.4Hz), 

2. 06(s,3H), 
2.93(dd, 1H, J=l 6.9Hz 
,9.7Hz), 

3. 28(dd, 1H, J=16.9Hz 
, 8. 6Hz) , 

3. 33-3. 39 (m, 1H), 

3. 74(s,3H), 

4. 08-4. 22 (m, 2H), 
6. 82-6.89(m, 1H), 
7.00-7.14(iii, 2H) 



HNMR (400MHz, CDC1 3 ) <5 
1. 19 (s, 9H), 1.37 (d, 3H, 
J=6.3Hz), 1.78 (d, 1H, 
J=4.9Hz), 2.20 (s, 3H), 
3.15- 3.33 (m, 3H), 3.85 
(s, 3H), 4.20- 4.31 (m, 
2H), 5.80 (d, 1H, 
J=5.5Hz), 5.88 (d, 1H, 
J=5.5Hz), 6.79 (d, 1H, 
J=8.5Hz), 7.17 (s, 1H), 
7.23- 7.27 (m, 1H). 
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'H NMR (400MHz, D 2 0) 6 
1.25(d,3H, J=6.4Hz), 
2.98(dd, 1H, J=16.8Hz, 9.7Hz 
), 3.30 

(dd, 1H, J=16.8Hz,8. 6Hz), 
3. 37-3. 44 (m, 1H), 
4.12-4.25 (m,2H), 

6. 85 (d, 1H, J=8. 4Hz) , 7.11 
(dd. lH,J=8.4Hz, 2.1Hz), 

7. 29 (d. 1H, J=2. OHz) . 


•H NMR (400MHz, CDC1 3 ) 6 
1.21(8,90), 

1.36(d, 3H, J=6.3Hz), 1.81 
(br s.lH), 3. 13-3. 30(m,3H), 
4. 19-4.28(m,4H), 
5.81(d, 1H, J=5.5Hz), 
5.89 (d, 1H, J=5.5Hz), 

6. 70 (d, 1H, J=8. 4Hz) , 

7. 21 (dd, 1H, J=8.4Hz,2.0Hz), 
7.37(d, 1H, J=8.4Hz) 


'H NMR (400MHz, D 2 0) 6 
1.22(d,3H, J=6.4Hz), 2.97 
(dd, 1H, J=17.0Hz,9.8Hz), 
3.30 (dd, 1H, J= 17.0Hz, 
8.4Hz), 3.39-3.45 (m,lH), 
4.12-4.25 (m, 2H), 6.70 
(dd, 1H, J=8.3Hz, 2.1Hz), 
6.83 (d.lH,J=2. 1Hz), 7.21 
(d. 1H, J=8.3Hz) 
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nnm4 5 


mmm4 6 


R a 


-H 


-H 


-H 


R b 


-NH 2 


-NH 2 


-NH 2 


R c 


-Cl 


-OCH 3 


-OCH3 


R 


-CH 2 0C0t -Bu 


-Na 


-CH 2 OCO t -Bu 


7-9 


'H NMR (400MHz, CDC1 3 ) 6 
1.18(s,9H), 1.36(d,3H, J=6.3Hz), 
1.78 (d, lH,J=4.78Hz), 

3. ll-3.32(m,3H), 
4. 07-4. 20 (m, 2H), 

4. 21-4. 31 (m, 2H), 
5.77(d, 1H, J=5.5Hz), 
5.86(d, 1H, J=5. 5Hz), 

6. 63 (dd, 1H, J=8.3Hz,2.0Hz), 
6.79(d, 1H, J=2.0Hz), 

7. 20 (d, 1H, J=8.3Hz) 


'H NMR (400MHz, D 2 0) 
<5 1.19(d,3H,J=6.4Hz), 
2.92 

(dd, 1H, J=16.9Hz,9.7Hz) 
, 3.25 

(dd, 1H, J=16. 9Hz,8. 6Hz) 
, 3. 31-3. 39 (m, 1H), 
3.74(s,3H), 4.08-4.20 
(m, 2H), 

6. 66-6. 79 (m, 2H), 6.81 
(d, 1H, J=8. 4Hz) 


'HNMR (400MHz, CDC1 3 ) 

51.19(s,9H), 1.37 

(d, 3H, J=6. 3Hz ) , 

1.76 (br s, IH), 

3.13-3.30(m,3H), 

3.87(s,3H), 

4. 18-4. 3 Km, 2H), 

5. 80 (d, 1H, J=5.5Hz), 
5. 87 (d, 1H, J=5. 5Hz) , 

6. 65-7. 01 (m, 3H) 
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mmm4 7 
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'H NMR (400MHz, D 2 0) 
<51.19(d,3H, J=6.4Hz), 2.04 
(s,3H), 2.93 (dd,lH, J= 
16.9Hz, 9.8Hz), 3.27 (dd, 
1H, J=l 6.9Hz, 8. 5Hz), 3.38 
(dd, 1H, J= 6. 4Hz, 2. 8Hz) , 
4.08- 4.21 (m, 2H), 6.67 
(dd, 1H, J=7.7Hz, 1.6Hz), 
6.70 (d, 1H, J=1.6Hz), 6.99 
(d, 1H, J=7.7Hz) 


'H NMR (400MHz, CDC 1 3 ) <5 1. 19 
(s,9H), 1.37 (d, 3H, 
J=6.3Hz), 1.73 (d, 1H, 
J=4.9Hz), 2.16 (s, 3H), 3.12- 
3.29 (m, 3H), 3.68 (br s, 2H), 
4.20- 4.30 (m, 2H), 5.78 (d, 
1H, J=5.5Hz), 5.86 (d, 1H, 
J=5. 5Hz), 6.67 (dd, 1H, 
J=7.7Hz, 1.7Hz), 6.71 (d, 1H, 
J=1.7Hz), 7.00 (d, 1H, 
J=7. 7Hz) 


'H NMR (400 MHz, D 2 0) 
<51.17(d,3H, J=6.4Hz), 
2.86(dd, 1H, J=16.8Hz,9 
.6Hz),3.18(dd, 1H, J=16 
.8Hz,8.4Hz),3.28-3. 30 
(m, lH),4.06-4.l2(m, 2H 
),6. 73(t,lH, J=8.4Hz), 
6.87(dd, lH,J=8.4Hz,2. 
OHz), 

6.96(dd, 1H, J=8.8Hz,2. 
OHz) 



^3 4 




CO a R 





m^m 5 o 


mmm 5 1 


m mm 5 2 


R a 


-H 


-H 


— H 


R b 


— F 


-F 


-F 


R c 


-NH 2 


— NHCOCH3 


-NHCOCft, 


R 


-CH 2 0C0 t -Bu 


-Na 


-CH 2 0C0 t -Bu 




'H NMR (400 MHz, CDC1 3 ) 6 
1.20(s,9H), 1.36(d, 3H, J=6. OH 
z),1.77(d, 1H, J=4.8Hz),3. 16- 
3. 27(m,3H),3.93(br 
s,2H),4.21-4. 27 (m, 2H), 5. 81 ( 
d, 1H, J=6.4Hz),5.90 (d, 1H, J=6 
.4Hz),6.70(t, 1H, J=8.4Hz),7. 
06 (dd, 1H, J=8.4Hz,1.0Hz), 
7. 16(dd, 1H, J=l 2.4Hz, 1.0Hz) 


'H NMR (400 MHz, D 2 0) <5 
1.17(d, 3H, J=5.6Hz),2.0 
6(s,3H),2.95(dd, 1H, J=l 
6. 8Hz, 10Hz),3.28(dd, 1H 
, J=16.8Hz,8. 8Hz),3.37- 
3. 39 (m, lH),4.06-4. 22(m 
,2H),7.02-7.09(m, 2H),7 
.42(t,lH, J=8.0Hz) 


'H NMR (400 MHz, CDC1 3 ) d 
1.20(s,9H),1.37(d,3H, J=6. 
4Hz),1.77(d, 1H, J=4.8Hz),2 
.23(s,3H),3.17-3.33(m,3H) 
,4. 24-4. 31 (m, 2H),5.79(d,l 
H, J=5.6Hz),5.88(d, 1H, J=5. 
6Hz),7. 12(d, 1H, J=8.4Hz),7 
.20(m, 1H),7. 40(s,lH), 
8. 34(t,lH, J=8.0Hz) 
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'H NMR (400 MHz, D 2 0) 6 
1.22(d, 3H, J=6.4Hz),3.01(dd,l 
H, J=17.2Hz,9.6Hz),3. 30 (dd, 1H 
, J=17. 2Hz, 8. 4Hz) , 3. 42-3. 44 (m 
, 1H),4. 16-4. 22 (m, 2H),7.07-7. 
13(m, 2H),7.55(t,lH, J=8. 0Hz) 


'H NMR (400 MHz, CDC1 3 ) <5 
1 . 1 9 (s, 9H) , 1 . 36 (d, 3H, J=6. 4Hz) , 1 . 78 (d, 1H, 
J=4. 8Hz) , 3. 1 7-3. 33 (m, 3H) , 3. 81 (s, 3H) , 4. 24 
-4. 31 (m, 2H) , 5. 79 (d, 1H, J=5. 6Hz) , 5. 88 (d, 1H 
, J=5. 6Hz) , 6. 99 (s, 1H) , 7. 14 (d, 1H, J=8. 8Hz) , 
7. 20-7. 23 (m, 1H),8. 10 (br s, 1H) 
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CQ 2 R 







^BK0J5 6 


mm\57 


R a 


-H 


-H 


-H 


R b 


-C0NH 2 


-CI 


-CI 


R c 


-0CH 3 


— NHCO ^-"^ 


— NHCCT^ 


R 


-Na 


-Na 


-CH 2 0C0 t -Bu 


mm 
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'H NMR (D 2 0, 40 0 
MHz) • 1.25 (d, 3 
H, J = 6.4 Hz), 
3. 02 (dd, 1 H, J = 
17.0 Hz, 9.8 Hz), 
3. 37 (dd, 1 H, J = 
17.0 Hz, 8. 6 Hz), 
3. 44 (dd, 1 H, J = 
6.0 Hz, 2.7 Hz), 
3.90 (s, 3 H), 
3. 95-3. 98 (m, 1 
H), 4.21-4.24 (m, 
1 H), 7.08 (d, 1 H, 
J = 8.8 Hz), 7.50 
(dd, 1 H, J = 8.7 
Hz, 2.4 Hz), 7.69 
(d, 1 H, J = 2.4 
Hz). 

LCMS (EI) 347 
(M+1+). 


'H NMR (D 2 0, 300 MHz) 
• 1.20 (d, 3 H, J = 
6.4 Hz), 2.97 (dd, 1 
H, J = 16.8 Hz, 9.7 
Hz), 3:29 (dd, 1 H, 
J = 16.8 Hz, 8. 4 Hz), 
3.40 (dd, 1 H, J = 
5.9 Hz, 2.7 Hz), 
4. 10-4.23 (m, 2 H), 
7.25 (dd, 1 H, J = 
8.4 Hz, 1.9 Hz), 
7.42 (d, 1 H, J = 1.9 
Hz) , 7. 45 (d, 1 H, J 
= 8. 4 Hz), 7.73-7.75 
(m, 2 H), 8.61-8.63 
(m, 2 H). 

IR (ATR) 1751, 1664, 
1578, 1516, 1389, 
1308, 1254, 1221, 
1130, 1055, 1001, 
897 cm -1 . 


l H NMR (CDClj, 300 
MHz) ♦ 1.21 (s, 
9H), 1.37 (d, 3 H, J 
= 6. 2 Hz), 3. 18-3.38 
(m, 3 H) , 4. 24-4. 36 
(m, 2 H), 5.81 (d, 1 
H, J = 5. 5 Hz) , 5. 89 
(d; 1 H, J = 5.5 Hz), 
7.36 (dd, 1 H, J = 
8.6 Hz, 2.0 Hz), 

7. 54 (d, 1 H, J = 2. 0 
Hz) , 7. 73-7. 76 (m, 2 
H), 8.52 (br s, 1 H), 

8. 57 (d, 1 H, J = 8. 6 
Hz) , 8. 85-8. 87 (m, 2 
H). 

IR (ATR) 1751, 1686, 
1599, 1572, 1514, 
1479, 1394, 1369, 
1261, 1192, 1116, 
1095, 1053, 1024, 
980, 887, 827 cm" 1 . 
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3 7 




R* 



M 



>— R c 



C0 2 R 



^»J5 8 



|1»I6 0 



-H 



-H 



-H 



R< 
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-CI 
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— CI 



— NHCO-^x / ; 



-NHCO 



43 



— NHCO 



N 
H 



-Na 



-CH,0C0 t -Bu 



-Na 



'H NMR (D 2 0, 300 MHz) 
♦ 1.19 (d, 3 H, J = 
6. 4 Hz), 2.99 (dd, 1 
H, J = 16.8 Hz, 9.7 
Hz), 3.30 (dd, 1 H, 
J = 16.8 Hz, 8.2 
Hz), 3.41 (dd, 1 H, 
J = 6.0 Hz, 2. 7 Hz), 
4. 10-4.22 On, 2 H), 
6.58 (dd, 1 H, J = 
3.7 Hz, 1.7 Hz), 
7.21 (dd, 1 H, J = 
3. 7 Hz, 0. 9 Hz) , 
7.24 (dd, 1 H, J = 
8.4 Hz, 2.0 Hz), 
7. 43 (d, 1 H, J = 2. 0 
Hz), 7.47 (d, 1 H, J 
= 8. 4 Hz), 7.64 (dd, 
1 H, J = 1.7 Hz, 0.9 
Hz). 

IR (ATR) 1749, 
1676, 1589, 1518, 
1462, 1389, 1308, 
1261, 1228, 1165, 
1138, 1113, 1049, 
1011, 885, 750 cm' 1 . 



'H NMR (CDClj. 300 
MHz) • 1.20 (s, 
9H), 1.37 (d, 3 H, J 
= 6.2 Hz), 
3. 17-3.36 On, 3 H), 

4. 23-4. 34 (m, 2 H) , 

5. 81 (d, 1 H, J = 5. 5 
Hz), 5.89 (d, 1 H, J 
= 5. 5 Hz), 6.60 (dd, 
1 H, J = 3. 5 Hz, 1.8 
Hz), 7.29 (dd, 1 H, 
J = 3.5 Hz, 0.9 Hz), 
7.32 (dd, 1 H, J = 
8.6 Hz, 2.0 Hz), 

7. 52 (d, 1 H, J = 2. 0 
Hz), 7.57 (dd, 1 H, 
J = 1.8 Hz, 0.9 Hz), 
8.56 (d, 1H, J = 8. 6 
Hz), 8.77 (br s, 1 
H). 

IR (ATR) 1751, 
1686, 1589, 1514, 
1460, 1396, 1313, 
1261, 1192, 1160, 
1097, 1022, 980, 
883, 823, 758 cm" 1 . 
LCMS (EI) 531 
(M+1+). 



'H NMR (D 2 0, 300 
MHz) • 1.20 (d, 3 
H, J = 6.6 Hz) 3.00 
(dd, 1 H, J = 16.7 
Hz, 10.3 Hz), 3.31 
(dd, 1 H, J = 16.7 
Hz, 8.4 Hz), 3.42 
(dd, 1 H, J = 6.0 Hz, 
2. 7 Hz), 4. 10-4.23 
(m, 2 H), 6. 26-6.28 
On, 1 H), 6.94 (d, 1 
H, J = 3. 9 Hz) , 
7. 04-7. 05 On, 1 H) , 
7.22-7. 26 (m, 1 H), 
7. 39-7. 43 On, 2 H) . 
LCMS (EI) 416 
(M+l + ). 
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'H NMR (CDC1 3 , 300 MHz) • 
1.20 (s, 9H), 1.37 (d, 3 H, 
J - b. 4 Hz;, 3. 17-3. 36 (m, 3 
H), 4.25-4.34 On, 2H), 5.80 
(d, l H, J = 5. 5 Hz), 5.89 (d, 
l H, J = 5.5 Hz), 6. 31-6. 35 
On, lH), 6. 78-6. 81 On, 1H), 
7.03-7.06 On, 1 H), 
7. 29-7.33 On, 1 H), 
7.51-7.52 On, 1 H), 8.25 (br 
s, 1H), 8.49-8.52 (m, 1H), 
9.59 (br s, 1H). 


'H NMR (D 2 0, 300 
MHz) • 1.15 (d, 3 
H, J = 6. 4 Hz), 2.89 
(dd, 1 H, J = 16.8 
-Hz, 9.7 Hz), 3.23 
(dd, 1 H, J = 16.8 
Hz, 8.4 Hz), 3.33 
(dd, 1 H, J = 6.0 
Hz, 2.7 Hz), 
4.03-4.17 On, 2H), 
6.96 (d, 1 H, J = 
9. 2 Hz) , 7. 44-7. 48 
On, 2 H). 


'H NMR (CDCI3, 300 
MHz) • 1.20 (s, 
9H), 1.37 (d, 3 H, 
J = 6. 4 Hz) , 
3.15-3.34 (m, 3H), 
3.97 (s, 3H), 
4.23-4.34 On, 2H), 
5.79 (d, 1 H, J = 
5.5 Hz), 5.88 (d, 1 
H, J = 5. 5 Hz), 6.97 
(d, 1 H, J = 9.0 
Hz), 7.58 (d, 1 H, 
J = 2. 2 Hz), 7.65 
(dd, 1 H, J = 9. 0, 
2. 2 Hz) . 
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'HNMR (400 MHz, D 2 0) <5 
l.lKd, 3H, J=6.4Hz), 
2.86(dd, 1H, J=17.0Hz,9 
.8Hz),3.17(dd, 1H, J=17 
.0Hz,8. 5Hz),3. 29-3. 31 
(m,lH),3.72(s,3H),4.0 
3-4. 12 (m, 2H),6.90(d, 1 
H, J=9.7Hz),7. 11 (dd, 1H 
, J=8. 6Hz,2.2Hz),7.25( 
d, 1H, J=2. 2Hz) 


'H NMR (400 MHz, CDC1 3 ) 
<5 

1.20(s,9H),1.36(d,3H, 
J=6.3Hz),1.79(d, 1H, J= 
4. 8Hz),3. 17-3. 31 (m, 3H 
),3.93(s,3H),4. 24-4.3 
Km, 2H),5.80(d, 1H, J=5 
. 5Hz),5.88(d, 1H, J=5. 5 
Hz), 6. 90 (d, 1H, J=8. 6Hz 
),7. 33 (dd, 1H, J=8.6Hz, 
2. 2Hz), 

7.41(d, 1H, J=2.2Hz) 


'H NMR (400 MHz, 
CDCI3) 6 

1.37(d,3H, J=6.3Hz),l 
■ 79(d,lH, J=4.7Hz),2. 
16(s,3H),3. 17-3. 32 (m 
,3H),3.93(s,3H),4.25 
-4.31(m, 2H),4. 88 (d, 1 
B, J=13.9Hz),4.97(d, 1 
S, J=13.9Hz),6.91(d,l 
5, J=8.6Hz),7.25-7.28 
(m, 1H), 

7.38(d, 1H, J=2.2Hz) 
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'H NMR (400 MHz, CDC1 3 ) <5 
1 . 1 2 (d, 3H, J=6. 4Hz) , 2. 90 (dd, 1H, J= 
17. 0Hz, 9. 9Hz), 3. 22 (dd, 1H, J=17. OH 
z, 8. 5Hz) , 3. 33 (id, 1H) , 3. 73 (s, 2H) , 4 
. 06-4. 1 5 (m, 2H) ,7.13 (dd, 1H, J=8. 4H 
z,2.0Hz),7. 23-7.37(m,4H), 
8.33(dd, 2H, J=4. 6Hz,1.6Hz) 


'H NMR (400 MHz, CDC1 3 ) <5 
1.18 (s, 9H), 1.35 (d, 3H, J=6.3Hz), 
1.81(br s, 1H), 3.14-3.31 (m, 3H), 3.79 
(s, 2H), 4.26-4.31 (m, 2H), 5.77 (d, 1H, 
J=5.5Hz), 5.86 (d, 1H, J=5.5Hz), 
7.24-7.27 (m, 1H), 7.31 (d, 2H, 
J=4.5Hz), 7.42 (d, 1H, J=2.0Hz), 7.69 
(br s, 1H), 8.38 (d, 1H, J=8.6Hz), 
8.65 (d, 2H, J=4.4Hz) 
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'H NMR (400 MHz, DMS0-d 6 ) <5 1. 16 (d, 3 H, 
J = 6. 3 Hz) , 2. 84 (dd, 1 H, J = 9. 8 Hz, 
16. 0 Hz) , 3. 08 (dd, 1 H, J = 8. 6 Hz, 16. 0 
Hz), 3.16 (dd, 1 H, J = 2. 7 Hz, 6.6 Hz), 
3.37 (s, 2H), 3.84-3.88 On, 1 H), 4.02 
(td, 1 H, J = 9.2 Hz, 2.6 Hz), 4.28 (d, 
2 H, J = 6. 1 Hz), 5.01(br s, 2 H), 6.69 
(d, 1 H, J = 1.6 Hz), 6.75 (dd, 1 H, J 
= 7.8 Hz, 1.6 Hz), 6.90 (d, 1 H, J = 7. 8 
Hz), 7.20-7.23 (m, 2 H), 8.46-8.48 (m, 
2 H), 8.71 (t, 1 H, J = 6.0 Hz). LCMS 
(EI) 437 (M-Na+1) + . 


'H NMR (400 MHz, CDC1 3 ) 51.17 (s, 9H), 
1.34 (d, 3 H, J = 6.3 Hz), 3.13 (dd, 1 
H, J = 18.4 Hz, 9:9 Hz), 3.20-3.27 (m, 
2H), 3.55 (s, 2H), 4.18-4.28 On, 2H), 
4.40 (d, 2 H, J = 6.2 Hz), 5.67 (d, 1 H, 
J = 5.5 Hz), 5.76 (d, 1 H, J = 5.5 Hz), 
6.65 (dd, 1 H, J = 7.7 Hz, 1.7 Hz), 6.70 
(d, 1 H, J = 1.7 Hz), 6.74 (t, 1 H, J = 
6.7 Hz), 7.02 (d, 1 H, 1-1.1 Hz), 
7.11-7.13 (m, 2H), 8.46-8.47 (m, 2H). 
LCMS (EI) 551 (MH)*. 

. 



HO 
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'H NMR (400 MHz, D 2 0) 6 
1. 17 (d, 3H, J=5. 6Hz) , , 2. 98 (dd, 1H, J=16 
. 8Hz, 10Hz) , 3. 30 (dd, 1H, J=l 6. 8Hz, 8. 4H 
z) , 3. 40-3. 42 (m, 1H) , 4. 1 3-4. 23 (m, 2H) , 
7. 21-7. 23 On, 2H) , 7. 40 (s, 1H) , 7. 44-7. 4 
8 On. 2H) 


'H NMR (400 MHz, D 2 0) 6 

1. 1 5 (d, 3H, J=5. 6Hz) , , 2. 86 (dd, 1H, J 

=17. 2Hz, 10Hz), 3. 30 (dd, 1H, J=17. 2H 

z, 8. 4Hz) , 3. 30-3. 32 On, 1H) , 4. 07-4. 

1 3 (m, 2H) , 6. 58-6. 67 On, 2H) , 6. 78 (s, 

1H) 
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TU;P(5^65)-3-(4-{2-[({i-[(TU;^^>)^;^-;w-i^5^y_;^ 5 - yl} 
5 ;* ^)V) T ^ y ] V X^;i/} -HDD7i ~ ;U) -6-[(l^)-l-b Ho^yif' 
;W-7-^y-l-Tifb'^^D[3.2.0]-\yh-2-X>-2-^;P^^^-h (O.llg) 

t*XhU7x-;^X>'^>A 0 ^^^A(6.7mg,, 0.005mmolh ?kmih h U -n-^;P 
XX(0.52mU 1.9mmol)^p^, 103f B mL <it#L£:^ iibfe. *^*>$i 
10 m7jc(10. 8mL) £*n^ 7km*ftMV, ^iZ^*>&Wt7kSmL\ZT2\EimtiiUrc 0 frwm 

(WakosilC18 mB%7&, ^M;-T^>^7jc/THF = 100:0-100: 3) 
tTiStS^ib, (57?, 6i)-3-(3-^ U D-4-{2-[(l^-r ^ ;i/*5P 
15 ;W7$y]-2-^Vl^W7x-;W-6-[(^-l-kFn^^W-7-^V-l- 
Tif tf n [3. 2. 0] A7*h-2-X>-2^M>ft h U ^A^(38mg, 45^4330 

'H NMR (400 MHz, D 2 0) 6 

20 



25 
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1 . 1 5 (d, 3H, J=6. 0Hz) , 2. 96 (dd, 1H, J=l 6. 8Hz, 1 0. OHz) ,3.29 (dd, 1H, J=17. 2Hz, 8. 4Hz) , 3 

. 39-3. 41 (m, 1H) , 3. 65 (s, 2H) , 4. 10-4. 28 (m, 4H) , 6. 91 (s, 1H) , 

7. 18(s, 1H), 7. 18 (d, J=8. 8Hz, 1H) , 7. 30 (d, J=8. 8Hz, 1H) , 7. 61 (s, 1H) 




MffiM 7 3 T?# 5 tlfr (5 R, 6.5) -3- (3-^7 o U -4- {2- [ (1H 5 )\z-l~i )V* ^ 

)V) y]-2-t^vx?jw 7xz;w - 6- [ (u) -l- 1 Ho^->i^]-7-t^y-i- 

Tif t? *s>7 n [3. 2. 0] F-2-X>-2-#;i/#>^- F U r> At£(76mg) (OWSl 
10 DMF(1.5mL)^lc, If/tn^;!/^^;*^;]/^ n^-r F (56/*Lh ^>>?;i/^x5P;i/ 
7>^^D^ F(87.6mg)^JD^., 35 , Ck:iinS!ftb2^Sd*bfc. 
»x^;PtfiSi|fttt7K*^ F U r >A7jc > ^c§ijpA.T^L,W^«^7K^#(2lEl), 

^>'J*y;i/*7A^D7h^77-{- (^DP^kk:^/ — ;V = 100:10~100: 
15 16)te«fcD««U [(2,2-^^^;i/ynAV-f;W^-#v']^^-(5J?,6^-3-(3-^n 

o-4- {2- [OH5 ^V-^-s-r ;m 757] -2-^ y xg=-;w 7 x x;W - 
6- [ (1 *) - 1 - 1 F a * ->x^; W ] -7-^ v -1 -7 if tf'> ^ n [3. 2 . 0] ^\ y h -2-X >-2- 
#;1*^>W-F(30mg, iK4549X) 
'H NMR (400 MHz, CDC1 3 ) 5 
20 1. 13 (s, 9H) , 1. 38 (d, 3H, J=6. 4Hz) , 3. 10-3. 28 (id, 3H) , 3. 70 (s, 1H) , 4. 17-4. 51 (m, 4H) , 5. 
66 (d, 1H, J=5. 6Hz) , 5. 79 (d, 1H, J=5. 6Hz) , 6. 90 (s, 1H) , 7. 1 6 (dd, J=8. 0, 2. OHz, 1H) , 7. 24 
(s, 1H) , 7. 35 (d, J=8. 4Hz, 1H) , 7. 54 (s, 1H) 

25 UnftJRttttlfe 

*&m<D&mm 1 mmo{t&®&&tfmhm\,*!fcftmft-xffi<D---D-c&z> journal 
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of Medicinal Chemistry, 1987^, ^30#. p871-880tPB^$nT^S^* 3 2 (A 

(5R, 6S)-6-[(lR)-l-fc KD^yX^;W-3-(4-^ b*i/7x. ~M-7-ttV-l-T*f fc? 
i/^ D [3. 2. 0] h-2-X>-2-^7;i/^->l/- h 



Jt«5Yk^ (Journal of Medicinal Chemistry, 1987^, ^30#, P 871-880^IB^$tl 

T^§^3 20t!AD^jm^^f;i/X7fJW#) : 

AV-f Mtti/^Jl (5R,6S)-6-[(lR)-l-t HD^$/X?;W-3-(4-k Kn^y7 

x -;W-7-^y-i-rif tf n [3. 2. o]-\y h-2-x>-2-#;i,2i^> h 



>K±hU^A«D : (5R,6S)-6-[(lR)-l-hHn^^x^;W-3-(4-^h^^^oi- 

;W-7-^v-i-Tif tr->^ d [3. 2. 0] ^ h-2-x>-2-#;M?>8w- h y ^aj£ 



Jt$kffc£-$KZ)»f£#: (Journal of Medicinal Chemistry, 1987*P, |g30#, p871-880 




Me 




HO 
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(BB.6S)-(h[(l»-l-kHn*^x^]-3-(^kHD^7x^)-7-^y-l-Tif 

tf~>^ D [3. 2. 0] <\~J h-2-X>-2-*;i/5l?>K^ h IJ r^j£ 
HO 




X) 2 Na 

bfeo 5, 15, 30, 60^M«fc, Wrrtf* (n=3) £Di»U f#snfc 

Jlil«*3t^»r* - tX-jtm M^SttfMU«Bac illus subtilis ATCC6633 

Jfoi**/ W ^"T v iz-f Jd-ft Lfco 
(3) hjgnRjRteBWfc 

^Xl OOmg/kg) *^4Wa#5^«riC&Ta# bfc 7 MftltftSDm yyh (n=3) fc 
lOmg^ffi/kg agttttiftft) •VMn&^LK. ft*****. 5, IB, 30, 60#M«fc, 

(4) rt-4*y^ 7tfU^©»tH 
BACK) = (^□S#I^©AUC ( /#M^^^CDAUC) X 100 
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±ft\Z cfc D , Ifi^fAV ^7^f 7b*'Jf^ (BA) ^Itiibfc. 

$ <o tc<D iztt L T^fgBJ <Z>H»J 1 <0\\&m fc* 7 y h & S # X & 
(Cmax) feEfofrofc. 

*^6nat^±0^*:raai:3feoTVi*^r:e/U >»fflWf3fcJ£M (PRSP)^j3 

-9^^y-x**^ttr>trs/U>Wtt'f >7;vx>tf«f (blnar) 

<>^;Px>^fc^bT^nfem^tt^Wb>^P®xRtt<Dft^j3-^^^Am 
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i. -*ss; [i] 




G 



C0 2 R [1] 

[ss*, r ! ^c x — c 3 7;p*;i/*fctt*«Kfc: < fct)«ft$nfcc 1 — c 3 
^£«ToRfci7K§StIiC^£fcte^^ 



H 




<5S+, Y^Ci -c 4 c 2 -c 4 r;!^*^ - (ch 2 ) m a -o 

-CH 3 (5£«K ma«l~3£igir); -O- (CH 2 ) ma -0- (CH 2 ) m b 
-CH 3 (sS^ mrtZMffi tmU>M$£&mV, mbtt0~3^t)> hU7;|/^D 
;*h=t^X AD^>J|^ y7;feb<S-S0 2 NR 2 R 3 R2 &£z£ R 
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(5£*, Ate- (CH 2 ) r - (3^ r«l~3^S-r), - (CH 2 ) s -O- 

(ch 2 ) t - s&<kz$t&Jtn^nmiLVTo~3&m'?), -o- (c 

H 2 ) r -O- (CH 2 ) s - (5S;4>, r *5j:tKs «tGI3i|SIi;ic»^-r), - (C 
H 2 ) s — NR a — (CH 2 ) t - s*5i;DCt^ttffB^lRlCit*^b, R a 

R°«7K^^*fe«^; [2] : 



R 2a *3cfctXR 3 ^»n^mfiAibT(i)7jc^^ aos^^nx^Tfe 

i^Ci— C 6 T;^;K (iii)sm£nT^Tt>£v>c 3 —c 7 v^nx;wk 

(iv)«m$tlWTt>J;ViTU-;K (v)«H£nWTfe J;^Afn7 U (vi) 
«^£nTUT&cfc^T^;Mr;k (vii)«m^nTViTt> e i:V^7 : -nTU-^T;i' 

^R 2i ^zSR 3 ^i-mz^xmm^tmzmm^nx^x%^3t^i,7m 

TfB5£ [3] : 




O 



2a 



o 

C— (Q) m R 3b [3] 
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Tin7K^^nT^;i/^^s^s^-r^^T^i:feT^^ 0 fcfcu t = o 
xfr*om= i cd^^«r 3 b feKmm^tycD^m-o ) £^rr 0 

-NR 4 R 5 £3tTe R 4 <hR 5 H^jTHSUTd)**^ (ii)7S>>£© 

«f»> (iii)«iftsnTwe>J:Vic 1 — c 6 x;i^;k (iv)«si$nTWb«fc 
v>c 3 — c 7 ->^Dm;k (v)aM/*;k (vi)c 2 — c 7 t;w^;^~;k 

;w^;k ^i'<fe(xi)m&znx^xh&\,* 3t£\,*v 7 m<D^um&&?ib\ 
r 4 iR 6 u^mm^t-miz^x^au wj z?>&fci±Tw>& 

2. G^Glt^§-^ [1-a]: 



C0 2 R 

i&M(D%)w^*Mb&®&fc}tt<DmmF a thxn®2n%m.<, 

3. GW4-*b*i/7^-Jl/X&Z>—fi§i& l [1-b] : 



2tm<Dtijw^*&fc&Mi£fcte^<DmM&£isxn®t£n%& 0 

4. G^G2TfeS-M [1-c]: 
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C0 2 R [1 - C ] 

5. G#G3T!&£— jRxfc Cl-d] : 




C0 2 R Y 2 [1-d] 

— CHOC— (0) n — R 7 
R 6 O K] 

7. R#, 5£ [4] T^$ns^^i~58Bm©*;wt^A'ft;^*fe«" : e© 
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11. R^7^'J^Sli« (5-^^;U-2-^V-l, 3-v?^y- ;1/ 

1 3. Y^C 2 -C 4 TVIO^X - (CH 2 ) m 8 -0-CH 3 (3**, matt 
1-3 SST) feb<«-0- (CH 2 ) ma -0- (CH 2 ) m b -CH 3 

14. y 1 ^c x — c 4 t;v^;k F'j7Mn^^x /\ny>nffeb<tt 

1 5. Y^-S0 2 NR 2 R 3 (5£*, R 2 ^cktJ?R 3 tetttZtmVMmzm?) 

1 6. Y^*XM->, -CH 2 -0-CH 3 , " (CH 2 ) 2 -O-CH3 
Utt-O- (CH 2 ) 2 -O-CH3 T?**il*«4|B«©*^t^Aft'&<»*fc 

1 7 . ^>tf ^iTY^n-^V-l-Tif tf>-* D [3. 2. 0] ^ h- 2 -x>©^ 
^ig^b^^feb<ttA^feTg^$nfc, KfeftSU, 13, 14, 15, 1 

1 8 . ^>V>m±^Y l tf7-**y-l-TW*,? U [3. 2. 0]A7'H-X>©^ 

&tiLW\zm,/^foT?mMi*nt£, m^m4, 13, 14, 15, 1 ee«oM;t 

1 9. R 0 ^ [2] : 
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R 2a 

R 3a [2] 

2 0. R^tiS [3] : 

O 

C (0) m R 3b [3] 

2 i . y 2 ^ Ci ~c 4 T;^;i/T**ai^5iB«©*;w^*AYb^sfett 
22. y 2 ^ Ci — c 4 r;i/3^^T*sit^5iB«©*;w^^AYb-&«*fc 

2 4. Y^f-NR^ R* (R4 fcitfRB ttHWBirai;***^) T**«t* 

2 5 . m&m i h*#b 2 4 ^rti^rat©*;w^^ AftMSfefwosxa 
2 7 . iti i ~m#m 2 4 ^-rti^sBm©^;wt^ A^m^rc^^mm^ 
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